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MIETTROWAG 


VACUUM PUMPS 
AND EQUIPMENT 


Booklets detailing the new A.E.1 
range of ‘Metrovac’ rotary vacuum 
pumps, vacuum gauges, high vacuum 
unions and Kinney pumps are now 
available. 


Contact your loca! AEI District Office 
or write direct to 


Associated Electrical Industries Limited 
instrumentation Division 

SCIENTIFIC APPARATUS & X-RAY DEPARTMENT 

Trafford Park, Manchester, 17 
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REALLY COMPACT HIGH-CONDUCTANCE ISOLATION VALVES 


For Vacuum Pipelines 


Capable of resisting pressure differentials in either direction the ele- 
gant series QSB butterfly valves (left) are made in stainless steel 
and are available in manually or pneumatically operated versions, the 
latter being especially suitable for remote or automatic control. 
The QSB range includes vaives of | in., 2 in., 4 in. and 6 in. nominal bore. 
The BQSB! (below) is a variant in brass with | in. Edwards vacuum 
union connections. 


SPEEDIVAC 
HIGH VACUUM ‘BUTTERFLY’ VALVES 


EDWARDS HIGH vacuum LTD 


NUTRITIONAL 
BIOCHEMICALS 
CORPORATION 
21010 Miles Avenue 
Cleveland 28, Ohio 


Send for our free February, 196! Catalog ‘gag 
containing more than 2600 items. Fill 
out coupon and mail today for your copy. 


Organization. 


Address...-.- 


I : 
| 
~ 
& 
CRAWLEY SUSSEX 1500 | 
a 
MEMO 
2 N) 


NATURE 


for Chromatography 


CAT No. 1200! 
Argon 
Chromatograph 


INTEGRATING 
AMPLIFIER 


LIQUID INJECTION SYSTEMS 


COLUMN ADAPTERS 20ft., 50 ft. 


GAS SAMPLING 
VALVES 


W. G. PYE & CO. LTD. 


Granta Works, P.O. Box 60, Cambridge, England. 


Tel.: Cambridge 58866 (5 lines) 


Still the acknow- 
ledged leader in its 
ficid, the Pye Argon 
Chromatograph has 
achieved an excellent 
reputation in a very 
wide range of applica- 
tions routine 
analysis to funda- 
mental research. An 
ever-increasing num- 
ber of papers its 
appearing in import- 
ant international 
journals describing 
work carried out by 
eminent workers who 
use this instrument as 
their basic research 


tool. 


Designed specifically for the Pye 
Arsgon Chromatograph, but also 
suitable for other systems, this 
highly accurate integ 
measures peak areas auton 

allv. It has no moving parts and 
its output feeds direct into a 

standard recorder 


These illustrations can only serve 
to indicate the very comprehen- 
sive range of accessories now 


available for workers with more 


specialised applications. Each of 
trese has been carefully designed 
so that it will fit quickly and 
simply to any one of the hun- 
dreds of Pye Argon Chromato- 
graphs now in use throughout 
the world 


12001 


NEW 


FEATURES 


* Highly accurate 
continuously vari- 
able temperature 
control. 

* High stability elec- 
tronic Circuitry. 

* Redesigned case 
and fitments for 
greater flexibility. 


These features, to 
gether with the excel- 
lent record of reli- 
ability, ease of oper- 
ation and high per- 
formance make it even 
more necessary to 
specify the Pye Argon 
Chromatograph. 


Retaining the lead in ultra- 
sensitive gas chromato- 
graphy, Pye has several 
mportant new projects 
under development. Al- 
ready Pye Industrial Pro- 
cess Analysers, based on 
the Argon Chromatograph, 
are “on stream”, serving 
Britain’s chemical industry 


Telegrams : Pye, Cambridge 
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RADIOCHEMICALS 


No longer rare or difficult, radiochemicals in great variety are available 
from The Radiochemical Centre. To serve the daily needs of science 
industry and medicine, we regularly process, dispense and dispatch 
up to 1000 orders a week. Last year’s shipments at home and to over 


60 countries abroad totalled no less than 35,000. 


This growing demand for British radiochemicals ts firmly founded on 
our world-wide reputation for chemical and radiochemical purity, 
safe packaging and first-rate arrangements for rapid transit by air, 


road, rail or sea. 


We cordially invite heads of laboratories to draw freely on the unique 
facilities provided by The Radiochemical Centre. Comprehensive 
catalogues include over 500 pure labelled compounds of known 
specific activity as well as reliable radioactive sources for all purposes. 
Let us send you these up-to-date guides—invaluable to all who 


contemplate radioactive techniques. 


THE RADIOCHEMICAL CENTRE - AMERSHAM 
BUCKINGHAMSHIRE - ENGLAND 
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This self-contained 
Locarte apparatus 
completes analysis 
overnight) automatically ! 
Engineered to 

stringent standards, 

it gives cas) 

interior accessibility, 


compactness and reliability 


It is based on the 
principles outhned by 
D. H. Spackman, W. A 
Stein and S. Moore in 


‘Analytical Chemistry 


30.1190 (1958) 

Other Locarte 

precision equipment 

Fraction Collector 

Hieh Voltage 
Electrophoresis 

Recording Densitometer 

Fluorimeters 

Electrolytic Desalter 

Ultra Violet Hand Lamp 


Amino 


CIAIRI 


Analyser 


The Locarte Company 


Instrument and Laboratory Engineers 


24 Emperor's Gate London FREmantle 1712 
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this is the ORIGINAL 


made by us for more than 25 years, during which numerous eeatetentee Magneiie 


improvements have been made. SSPARATOR 


Sold throughout the world to mineralogical research laboratories 
in governments, universities, industrial and mining companies. 


Exclusive Advantages 


@ SPECIAL CONFIGURATION of the pole pieces ensures 
a magnetic field pattern which applies a constant force 
to a particle of given susceptibility, regardless of its posi- 
tion in the operating space. This is a unique and one 
of the most,important advantages of the Frantz ISO- 
DYNAMIC Magnetic Separator 


Model L-\ set for Inclined Feed 
Vertical Feed Attachments Available 


SELF-CONTAINED POWER SUPPLY (silicon recti- 
fier) and all operating controls are built into its massive For complete information, write for bulletin 


cast-iron base. Convenience and ease of operation are S G FRANTZ co INC 
Us 


assured with the ammeter and all necessary switches, as 


well as controls for the magnet, vibrator and rectifier at E N G l N E E R S 


finger-tips 304 Kline Ave. at Brunswick Pike, 
P.O. Box 1138, Trenton 6, N.J., U.S.A. 
Cable Address: MAGSI P. 


Beware of inferior imitations. Trentonnewjersey. 


important places, 
__ Cygnet Joinery does important 


Like many other leading 
industries, schools and colleges, 
the Laporte Titanium Limited, 
Stallingborough has chosen 
Cygnet Joinery for its 
laboratories. Cygnet laboratory 
furniture is designed by experts 


who know what exacting 


demands research makes and 
how they can best be met. It is 
superbly made and finished and 
comes in a large range of 
standard units or as specified. 
Our technicians are available 
for advice on laboratory 

design and layout 

Send now for full details. 


CYGNET JOINERY LTD * HIGHER SWAN LANE * BOLTON 


TELEPHONE: BOLTON 62121 (10 LINES) 
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micro 


Mixer Mill 


for extremely rapid 


ultra-fine 
grinding, 
mixing 
and homogenizing of small samples 

The “ Wig-L-Bug”™ Micro Mixer Mill will pulverize 
materials to less than 200 mesh in 2 to 3 minutes, and 
to sub-micron size in under 10 minutes. Powders can be 
thoroughly mixed in 10 seconds. Emulsions, suspensions, 
and dilutions can be prepared with equal speed 
Grinding and mixing are carried out without contamina- 
tion and without loss in small stoppered vials made of 
tool steel or agate. 


plastic, stainless steel, 


Please ask for further particulars 
Also available : 
Sample Mixer Mill with tungsten carbide grinding vial for pulverizing 
samples of very hard materials. Micro Pulverizer with cooling jacket 
Stainless steel Micro Hammer Mill for very rapid analytical! grinding 
Smal! portable electric sample mill for £10 10s Other small scale 
laboratory mills 


GLENCRESTON LID. 


37 The Broadway, Stanmore, Middlesex Tel: Grimsdyke 4218 


MI5 
SERIES 


@oke Troughton é Simms 


YORK 


Meathway 
Glass Working Lathes 


are known throughout 
the world 


© 5 types available 


@ May we send you 


leaflets ? 


The new universal model 
its vertical position 


HEATHWAY MACHINERY CO. LTD. 


UXBRIDGE ROAD, HILLINGDON, MIDDLESEX 


TELEPHONE: UxprRioGe 6345 


Agents in the U.SA. and France 
Richoux Co. Inc., 1133 Broadway, New York 10, N.Y. 
Ets. L. Richoux, 22 Cité Trévise, Paris 9 


STOP 
WATCHES 
“FOR INDUSTRY, EDUCATION, RESEARCH AND 
ALL SCIENTIFIC PURPOSES 


| CALIBRATIONS | 
AVAILABLE 


ROBOTIMER 
Type 38 10 


Each operation 
automatically 
starts ‘A’, zeros 
‘B’ and stops ‘C’ 
£27 10 O 


Dust and water pro- 
tected 


Shockproof unbreak- 


sired calibration 
u guaranteed 


Split Action Timer Electrically 
Type 786 5 sec Actuated 
30 min. recorder 4\-7 Volt—All 
fii 3 6 calibrations available 


return post 
pair service 
our specif nquiries 
nvited 


ully dlustrated catalogue from the Sole U.K. Distributors 


CHRONOTIME 


(Dept. N.4 214, HIGH HOLBORN, LONDON, wW.c.l 
Tel lepho no-—CHANCERY 8655 6 
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LEYBOLD-ELLIOTT 


The Leybold-Elliott DO 30 (30 litres per second) 
In this large range are pumps for handling through-puts from 30 litres 
per second right up to 8,000 litres per second. Each of these compact 
pumps achieves low ultimate pressure, having an automatic de-gassing 
stage and low cooling-water consumption. All key parts are stainless 
steel. 
A complete range of valves and accessories for use with these pumps 


is available from stock. Please send for full details. 


LEYBOLD-ELLIOTT LTD 


Manor Way ~- Borehamwood ~- Herts Telephone: ELStree 3636 
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This is the SP.700 Spectrophotometer. One 

of the most advanced analytical instruments 
of its kind. Precise—versatile—reliable—made 
for analysis through a spectral range of 
Ultraviolet, Visible and Near Infrared. The 
SP.700 records a detail of the composition of 
unknown mixtures—detects minute traces of 
the most elusive elements—completes in minutes 
a task which would take hours or weeks by 
other methods. Used by scientists in the great 
University and Industrial Laboratories of the 
world. Made by Unicam Instruments Ltd., 


Arbury Works, Cambridge. 


SP.700 Recording Spectrophotometer 


UNICAM INSTRUMENTS LIMITED ARBURY WORK 53 CAMBRIDGE 
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CHAPMAN & HALL 


Natural Gas and Methane Sources 
By JAMES LAWRIE 


An important and authoritative survey of the whole subject of natural gas: its formation, its 
natural occurrence and commercial production, its liquefaction transpe t and storage 
Important and vital methods of analysis, the compression and use of the gas in engines, and 
the vast range of chemicals that can be produced from it are also described : and a final ch ipter 
deals with by products and future developments of outstanding interest 


Just pu shed 220 pages Fully illustrated 


From Reinhold Publishing Corporation 
Ecology of Inland Waters 


and Estuaries 
By GEORGE K. REID 


This book is intended as an introduction to the elemental factors and processes that operate 
in lakes, streams, and estuaries as dynamic systems. It attempts to summarize some of the 
major aspects of the knowledge that has been amassed from the study of inland waters and 
estuaries by many investigators. To appreciate so broad a field it is necessary to view a 
considerable amount of basic factual information so as to provide a background to an under 
standing of important principles. Related principles are placed in proper perspective with 
respect to given facts ; and the author emphasizes principles without becoming enmeshed in a 
web of detailed information and terminology. 

Ready April 28 390 pages Illustrated 


37 ESSEX STREET, LONDON, W.C.2 


PRECISION INSTRUMENTS 


The New 
Abbe 60 Refractometer 


Below are given some of the salient features of this new, 
up-to-the-minute design : 
HORIZONTAL FIXED PRISM—no more samples lost by running 
out of a tilting prism box. 
TOTALLY ENCLOSED GLASS ARC—always clean and free from 
sticky finger marks. 
SMOOTH CLEAN LINES—no crevices to trap dirt, easy to clean 
and keep clean. 
BACK ILLUMINATION TO THE PRISM—for the examination of 
very dark or opaque samples. 


Bellingham & Stanley Ltd. 


DEPT. N, 71 HORNSEY RISE, LONDON, N19 
PHONE: ARCHWAY 2270 
Sole distributors in U.K. for Schott Monochromatic Interference Filters 
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RESEARCH AND DEVELOPMENT IN INDUSTRY 


House ot 


power on 


debate im the 


LTHOUGH othe 
(‘ommons on the muclear 
3 the ation of nuclear power plants im 
was cise insect and some anxiety Was expressed 
‘preservation Of amenity, the serious eritieism 
port of the Nature Conservance 


voicest in the latest re 


not and the ce bate dealt with 


of the same issues as that on the economuc situation 
February 6 and 7 
PEP report, G7 


reference 


These 
in the 


which followed ISSties 
<o discussed mm the 

» which frequent was 
The debate on February 
8 centred on a motion of Mr. J. Eden, 
vernment by Mr a. & 
Ministry of 


Ciovernment, While giving cit 


iebate 


which was 


accepted for th (reorge. 


Parliamentary retarv to the Power 


The motion urges 


publi safetv. the pre 


weight to consilerations of 


landscape, and the need to make 


‘ el 


on ot powel 


most ethicrent 


nuclear power programme 


noourage the development ot 
and provide 
Brit sh 


Eden questioned 


enmee and capacity. 
rospects tor 


produ t Mr 


exporting 


wisdom the rate 


proce at 


t about ome ear power station a@ vear, aul 


thouwht thiuat waste of man-power 


was mvo!l n the maimtenance of the 


consort und tendering, 
the thre 


vas also comcerne 


Comp titive 


onsortia mow ou ot 


i that some of the stations 


const! tron muuht be obsolete fairlv soon, 


statiOrs which could be built a 


arul superseded b t 
ower capital cost and produce power more efherently 


‘ferred part larly to clupheation ot re seareh 


also asked tor more positive encouragement tn 


on with exports 
of these points were also emphasized by Mr 


N. Ridlev and by Mr. A. Neave. Mr. Neave 


bearing of the load factor, and said that with 


referred 
to the 

owl 
veneration might soon approximate to 0 Sd. per unit 
Authority 


industrial consortia the 


factor of 75 per cent, the cost of nuclear 


He also urged that the Atomic Energy 


should make fill use ot the 
design and development of reactor systems and sug 
vested that, in particular, the Authority should be en- 
couraged to look into new systems, and the advanced 
conversion of existing reactor systems He stressed 
and its technologists to be 


the 


was 


the need for the imdustry 
abl 


programe would not egain be eurtailed, but 


to plan ahead with some confidence that 


obviously doubtful whether it is economic to maimtam 
the three industrial comsortia, employing altoget he r 
to produce one 


some 1,000 scientists and engmeers, 


Probl 
Unw 


Growth in } sh Economy 1 Study 
i Policies in Ce nporary Britain. Pp. xii+256. (Lb 
litical and Ee and George Allen and 


1.. 1960.) 308, 


Mr. R 


the effective 


station for every three years per Consortiinn 


was also concerned about and 
the 
but Mr. D 


there is duplication of research and development and 


economic use of limited trained man-power in 


Britain ; Price challenged the view that 
thought we should keep at least two of the consortia 
build 
and he strongly 


should be 
che velopment He 


It is not easy, he pointed out, to up again a 


team that has once been disbanded, 


supported the view that the consortia 


encouraged to participate 


thought the area of advance mm rese arch on reactor 


dlesi 


ating the 


besides associ 
Aton 
more use of the 

Mr. T. H. 
with the 


that the 


on should be broadened and that, 


more closely with the 


consortia 
Authoritv. we should make 
Nu lear Ene 


rey 
European 


Skeet was more particularls 
design of reactors tor xport, po nting out 


MW 


too 


nuclear power plant of Bo Soo produced for 


the United Kingdom may be large for some 


overseas markets 
Mr. J. ¢ stated 


ex perimne ntal 


In re pls ny on the debate, Lreorge 


that the commissioning of the fast 


reactor at Dounreayv is preveeding satistac torily but 


in regard to controlled thermonuclear reactors, the 
Authority 
with a number of experime nts aimed at deve oping 
He claimed 


miuclear 


has broact med its programninnn ot research 


the advanced techniques required. 


the present programme, with powe, 


stations under construction, two more to be started 


in the next twels months, and permission sought 


for another. is sufficient to sustain an industry 


with sueeess abroad and 


capable of competing 


‘panding TO Theet OWTL needs. He quoted hiyures 


rom £160 per kW. at Berkeley to 


tor vy COSTS, 
at Trawafvnvdd and £110 at Dungeness, and said 


that. besides two stations already sold abroad, there 


are possibilities of two in India. one in Brazil and on 


in Japan, apart from the export of research reactors 


As regards small reactors, the first might well be on 


but it does mot til possible, 


re hant ships, 

to construct a small nuclear station to provict 
power at an) thing like am economuc price 
This debate showed that the House ot 
filly research 


development as a basis in economie growth, and to 


alive to the importance of and 


the need for care to avoid waste of tramned man 


power These factors also received some emphasis 
though to a lesser extent, when the economic situation 


che bated Mr. R. 


directed attention first to the 


generally was Prentice, who 


wastage of skills, was 


primarily concerned with this in respect of the 
re-training of skilled men who had lost their existing 
jobs, and with apprenti eship ; but although he and 
other speakers re ferred to the lack of support for the 
Government's scheme of training young people, no 
reference was made to the waste caused through the 


inappropriateness of apprenticeship schemes and the 


4 
i 
kel 
. 
Brit 
ove 
i 
r 
: 
re 4 at a level that ould 
the best pos ‘ 
comme 
~ 
4 
ine 
ies 
a 


of yp riods of apprentice ship which are 
On this 


under modern conditions 
Fletcher-Cooke was forthright. 
skilled 


force should be ex 


point generally, Mr. © 
ondemning the hoarding ot 
ging that the skilled labour 
panded by putting through group apprenticeship and 
other means of industrial traumung w ith real urgency. 
studv of the whole 


labour, and 


He also advocated an intensive 
juestion of the psychology of the mobility of labour 
So far as research and development are concern ad, 
the comments made m the debate related rather to 
th nsufficiency of research in two particular indus 
the shipbuilding and machine tool 
Me Master stressed the 


and 


tri namely, 
though Mr. S. R 
expenditure 


ndust ries, 


need for adequate on research 
levelopment gene rallv as a@ factor im encouragme 


higher productivity, and referred to the need to 
afford adequate support for university research. Both 


been the subject of recent 


these industries have 
nquiry The machine tool industry was sharply 
riticized by the Mitchell Committee for its lack 


ot expenditure on research and development. which 


appears to be a primary reason why impcrts of 
machine tools into Britain remain at @ high level, 


and Britain’s share of the trade of major unporting 


ountries, excluding eastern Europe and China, is less 
than half Western Germanv’s and no greater than 
that of Switzerland. 
the employees im the 


ts, compared with figures of 2-2 per 


machine tool industry are 


jualified serentis 
cent in electrical engimeering, 3°7 per cent m chemica! 
eent in the aireraft industry, 


and 
0.29 


ndustry per 


and only cent of its technical men are 


employed on re search. 

In this comparison, the shipbuilding industry 
shows up even worse. Only 588 qualified scientists 
and engineers were employed in the shipbuilding and 
lustry at the begining of 1959 
and 


per 


ship repairmg 
about 0-6 per cent of the number of employees 
Mr. Austen Albu, in a recent broadcast talk on the 
price of tradition im industry, questioned whether 


more than 70 or 80 graduates are employed in the 


~hipbuilding and marine engineering industry, and of 


these more than half are probably employed on 


\dmiralty research. The report from the Department 
of Seientifie and Industrial Research entitled Research 
Requirements of the Shipbuilding 


and Development 
which 


and Marine Engineering 
freely mentioned in the debate, 
but the published material has 


Industries*, was 


was highly critical 
of the industry 
heen the subject of some criticism 4&5 representing 
only a part of the report. It was published however, 
with the concurrence of the Shipbuilding Conference, 
represent ng the shipbuilding and marine engin- 
1 its recommendations have been 
the Ministry of 
Scientific and 


eering industries, an 
that 


the 


agreed between Conference, 
Department of 


That should assure the imple- 


mentation of but it 
w to find that objections have been raised by 


‘Transport and 


Industrial Research. 


its recommendations ; is dis- 


turbu 


t of Scientific and Industrial Research. Research and 
of the Shipbuilding and Marine Engineer 


* Departmen 
pment Re 
(Lomion Stationery Office, 1960) 


Decelopm quirements 
ng [ndustries. Pp. 
éd. net 
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the boiler-makers to the comparisons of efficiency 1) 
the United Kingdom and elsewhere, and particularly 
the analysis of labour costs 

Neither here nor elsewhere are closed minds likel 
to encourage growth in the British economy, and the 
conclusions of the report are disturbing enough in 
their brevity. The world shipbuildmg mdustry 1s 
itself facing a major and probably prolonged reece 
and indication that the United 


Kingdom industry has on balance anv marked tech 


sion, there 1s no 


nical or economic advantage Over its major foreign 


competitors, apart from its large home market. The 


total effort at devoted to research and 


development in the field of shipbuilding amd rmiarin 


present 
propulsion is insufficient im relation to the serious 
problems now facing the industry ; im particular 
practically no organized research has yet been 
applied to production and managernent problem 
with the object of increasing the productivity of 
labour and capital and reducing costs. While adequate 
effort is probably being devoted to problems of hull 
resistance and propeller design, the de velopment of 
propulsion installations 1s handicapped by the organ 
izational structure of the industries producing pro 
pulsion units and auxiliaries and, in consequence, by 
the insufficient use of available research facilities 
The figures quoted in this report for the research 
effort do not quite agree with those given by Mr 
Albu. 
1.240, 247 are estimated to be employed on researe h 
and development, the 
research and development in the industry is estimated 


at about £1-5 million, or 1-0 per cent of net output 


Of the total professionally qualitied staff ot 


and total expenditure on 


When the contributions made to co-operative 
research in the British Shipbuildimg Research 
Association, the Parsons and Marine Engineerme 


Turbine Research and Development Association an-! 


the British Welding Research Association and to the 
Ship Division at the National Physical Laboratory 
are added with the Government contributions, total 
annual expenditure on research in and for the 
industry is probably about £2°5 million, or 1-7 per 


cent of net output gm marme engiuneermg alone, 
however, it is about £1-9 million, or about 4-4 pe 
cent of net output, @ figure which compares favour- 
ably with most other manufacturing industries. 
Nevertheless, there 1s 
confirm that British shipbuilding costs have recently 
been high by comparison with those of major com. 


that 


some evidence tending to 


petitors, and there is no evidence to suggest 
over the industry as a whole labour productivity has 
significantly imereased, in spite of increased imvest 
ment in production plant and machinery. Average 
doubl 
those in Germany, Sweden and Japan, and it seem 
certain that the fullest use of shipyard space and 
capital equipment 1s handicapped by labour con 
ditions and by the impracticability of shift working. 

The report recommends that the Department of 
Scientific and Industrial Research and the Ship- 
building Conference, in collaboration w ith the Ministry 
of Transport, should take further steps to examin 
the research and development needs of the industry 


construction times in 1957-59 were at least 


‘ 
4 
shee 
‘ 
\ 
fe 
4 
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a whole, and to review the facilities for carrying 


out research. Arrangements should be made for a 
concurrent economic and technical study of these 
needs im marine engineering to provide background 
for consideration by the Council for Seientifie and 
Industrial Research of the 
from the two research associations on their organ- 
this study should be 


Serentifn 


reports it 18 to receive 


ization and programmes, and 
out by the 
Re search 


Ministry of Transport 


and 
of the 


Department of 
the 
The Department and Miustry 


Currie d 
Industrial with assistance 
should also consider with the industry what assistance 


the 


Can most appropriately be given to imadustry 


own efforts to promot« research product on 


techniques and methods pro 


duetivity and reducing costs. As an immediate 


stimulus to development, the Depart ment of Scientific 
and Industrial Research should give priority con 
sideration to proposals for development under con- 
and the Ministry of 


Transport, and the shipping industry 


tract in these industries with 
should con 
‘what further steps should be taken to study the 
technical requirements 

the Board of Mr. R 
in concluding the debate on the economic 
that 
expansion. 
hope that the Mitchell Report on the machine-tool 
the 
expansion of research and development facilities in 
that the that the 


industry 's expenditure on research should be trebled, 


industryv’s future 
The President of 


Maudling, 


Trade, 


situation, agreed research and development 


venerally need He also expressed the 


industry would point way to a considerable 


industry report recommended 
Expansion there and in the shipbuilding industry, 


however, as well as in muclear power, needs to be 
considered in relation to the country’s research and 
the 


man-power. It 


development effort generally and to available 


resources m scientific and technical 
is clear that the broad question is one to be eon. 
sidered further by the Minister for Science and his 
Council for Seientific Poliey, for it is in 
that 


properly considered, and also the steps to be taken 


Advisory 
this context proposals for space research are 
to meet other shortcomings in the research effort of 
Britain to the the 


Advisory Couneil and amnual 


which survey carried out for 


outlined in its last 


report pomted. 


COLOUR VISION 


Mechanisms of Colour Discrimination 
Proceedings of an International Symposium on the 
Fundamental Mechanisms of the Chromatic Diserimi 
nation in Animals and Man, held in Paris, 25-29 
July, 1958. Edited by Yves Galifret. 

by the International Council of Scientific 
Pp. viii+296. (London and New York : 
Press, 1960.) 688. net. 


(Sponsored 
Unions.) 
Pergamon 


PJ HIS book is a report of a very interesting con 

ference at which ten invited papers were given. 
introduced a valuable 
which are fullv reported. 
of the report is in English, twenty per cent in French 


These series of discussions 


About seventy per cent 
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and ten per cent in German 
fall under the headings (1) 
inventory (meluding a paper on 
insects by Von 
problems (including papers by 


The topics discussed 
following zoological 
colour vision in 
Frisch) ; 2) neurophyvsiological 
Rushton on 


processes and by Califret on the optie nerve path- 


retinal 


ways); (3) visual pigments of colo 


(4) psychophy sical problems 


ir vision; 
Perhaps the most interesting single issue was the 
the (Young, 
Helmholtz) and the opponent-colour theory (Hering 

The exposition of the trichromatie theors 
its limitations) by 


relation between trichromatic theory 
(and of 
Stiles formed an admirably clear 
Hurvitceh gave an interesting 
theory It wa 
entitled The Tet: iwhromatic 
that the 
alternative to the 


statement. exposition 


of the opponent -colour unfortunate 
that his 


Schem 


r Was 


thereby suggesting 


opponent 
theory is an “chromatu 
The 


terms of 


colour 


theory same information anaivsed 
three 
(a) total luminance (which mav be 
black difference), (/ the red 
c) the vellow-blue difference 
data the 
De Valois show 


presented 


may 
1) im primaries, or i 

calle 

difference and 


Pass chophy sical 


green 
The 
electrophysiological 
that both 
In the visual cortex 


and observations of 


these analvses are re- 
Many other experi- 
ments, including the recent work of Svae 
MacNicol and of Wagner and Wohlbarst 
that relevant to both analyses are 
at lower levels. It is very probable that e 
the and 
will be seen as aspects of one theory, as has happened 
with the wave-particle ‘conflict’ in physics 
Dartnall, very paper on 
the biochemistry of cone pigments, opened with the 
that “no-one can say with certainty that 
he has ever had a cone pigment in a 
and although this 
cautious, the biochemical 
certainly very difficult. 
methods, has 


chin and 
indicate 
signals present 
ventually 
trichromatie 


zopponent-colour concepts 


who gave a interesting 
statement 
test tube 
little 
vision is 
Rushton, using biophysical 
the absorption 
spectra of two cone pigments and to show that one 
is absent in protanopes, but identify 
the molecular struetures. 

This is not a book for the general reader, but | 
recommend it most strongly to all who are working 
in any part of this field. I would like to record my 
gratitude to M. Pieron who, as chairman. led the 
discussions and drew 


statement may be a too 


side of colour 


been able to obtain 


this does not 


so many ideas of value, 
and to M. Galifret both for his own paper and for 
editing this volume R. W. 


out 


DitcHBURN 


RAINFALL IN BRITAIN, 1957 
British Rainfall, 1957 


Report on the Distribution of Rain in Space and Time 
over Great Britain and Northern Ireland during the 
Year 1957 as recorded by 5.000 Observers 
(Ninety-seventh Annual Volume). Air Ministry 
Meteorological Office. Pp. At 245. M.0). 663 ) 
(London : H.M. Stationery Office, 1960.) 328. 64. 
net. 

FYRNHE volume of British Rainfall under review is 
| the ninety-seventh of the and 

the year 1957. It contains the usual tables, charts. 
and descriptions of the annual, seasonal and monthly 


about 


Series covers 


amounts of rainfall and numbers of days with rain 
over Great Britain and Northern Ireland based on 


fy 
a. 
‘ 
ay 
‘ 
2), : 
{ 
| 
| 
; 
iy 
= 
43 


There are also the 
deseript ions 
occurred 
first 
third 


whole 


observations at 5.022 stations 
with 
which they 
decidedly 
quarter, a 
The year as a 


usual tables of heavy rainfalls 
of the 

The pattern 
quarter, a dry 
quarter and a dry last quarter 
had an average rainfall over England but afew per cent 


Northern [reland 


weather situations im 


veneral Was a wet 


second wet 


more than average over Scot land, 

and Wales Evaporation, too, was about averag 
on the whole with a large value for June, the sunniest 
since 1909. The largest falls of rain in one dav were 
on. over the Camelford area of Cornwall in 


thunderstorms on June S 
\ 


which is for the 


this volume is a snow survey 


feature im 
17 and gives a deserip 
ot the 


winter 


on of snowtfalls and a table number of davs of 
ny im the mountaimous areas 


National Ve 


article on the 


Stanhull, of the getable Research 


Statron, contributes an Variance and 


and rainfall for seven 


which 


co-Vvarianee ot evaporation 


well-distributed stations, brings out the 
itt port 


mto account m comp iting the variance of the water 


ince of taking the vanance of evaporation 


content of the soil 

An important change in the main table of stations 
! thie on ission of the particulars of the type of 
auge to make room for the National Grid reterence 


nearest 


the 


reflexion on one 


to thr 
hand of the 
position in 


the position ot 
This is a 
accurate know ledgo ot 


cletaile dl 


necessity for 


connexion with the more studies of areal 


distribution of rainfall now required, and on the other 
hand of the great progress towards standardization 
of equipment and exposure produced by the much 
intensified programme of inspection of gauges by 
t he Meteorological Ottics 

The prelace shows that consideration iw being 
ven to the need for continuing the use of such 
as ‘raim-da drought’, specified arbitrarily 
n terms of the rainfall amount of one day or a period 


in view of the possibility of readilv obtaming 
frequeney distributions of amounts or spells by the 
thods of data-processing now com 
nto use Comments Om this 
Meteorological 


Rainfall 


the 


new ichine me 
point are particu 

1957 would be 


fact that 1957 


art nvited by the 

No review of Britisi 
te without a mention of 
last vear of official service of Dr. J. Glasspoole. 
oimed the British Rainfall 


1916 and was associated with its 


Organization in 
work tor more 


forty years 


EXPLORING THE OCEANS 


Frontiers of the Sea 
Lhe Story ot Oceanographic 
Robert ¢ Cowen Pp 307 21 
Victor ¢ Ltd 25s. net 

N an expanding branch of science 
] need for the good 
presen 


achievements 


Exploration By 
plates (London 
ollanez, 
there is a clear 
popular’ book, which can 
only to the 


other 


the spun ialist to see his 


7 


and al not 
eneral re fields, 


but also to scientists in 


has 


years, 


and may even enable 


work in a truer perspective Oceanography 


served by such books in recent 


Robert 


well 
and that of 
their number Phe 


tield of n 


been 


Cowen is a worthy addition to 
over the 


know 


author sets out to 


arine scrence, present 


whol 
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indicating the 
has achieved 


ledge im its historical setting and 
probable lines of future advance H 
success in this comprehensive aim by a_ balanced 


which he has treated clearly 


selection of topics, 
and vividly 

\fter a 
CUSSES present 


He then describes some of the 


historical introduction, the author dis 


ideas on the origin of the Earth and 


t he OCeMILS remark 


able new features of bottom relief discovered by 


recent expeditions An account is given of the use 


radiocarbon techniques in 
al methods 


In a 


of oxygen isotope and 


the study of sediments and of 


tor probing deeper into the ocean floor 


chapter on ocean currents, the Gulf Stream is selected 
as an illustration of the complex structure revealed 
by modern techniques, and the sub-surface Cromwell 
Current as one of the major discoveries of recent 
vears The study of life in the 


by a chapter on plankton and a brief review of the 


oceans is represented 


larger forms of life, giving special attention to deep 


living animals 
Having 


looks to the future and to the possibility of exploiting 


surveyed the present scene, the author 


the resources of the oceans, as a source of food and 
of minerals Ina final chapter on “The New Oceano 
graphy hier deseribes the bathwseaphe, t hie meso 
scaphe and the abvasal subrmoarme., the 
now being developed The “Mohol project and the 
problems of the disposal of radioactiy Wastes at 
sea are also discussed 

In a book with so many excellent features ome is 
reluctant to look for faults. Some of the line draw. 
howeve r, are tar from pres and it wo ila bie 


almost impossible for anvore nfamuliar with the 


concerned to inderstand the working 


of. tor example, the water bottles in Fig t or the 
Kullenberg corer in) Fig Phere “re several 
factuai errors, a serious one being the statement 
on p. 201, that the nutrient substances 


account tor 6 per cent of the salinitv of the sea. an 


estimate too yvreat by several orders o 


magniticde NK. 


which in 


Bowpt 


HISTORICAL GEOLOGY 


Géologie Stratigraphique 


Par Prot Maurice  Gignousx Cingttieme edition 
complétéee dun addendum par Leon Moret Py 
i\ THO Paris Masson et Cie Puno.) 71 NF 


FERHE data of stratigraphy are im 
Irv as the dust of the serts 


Permian ce 


vraduate students of geology often look on strat: 
graphy as mere ineanuiugless lists of names of forma 
tions and of fossils which Oceur in them And 
of course the details of stra are mean 
ingless unless they are re lated to specitic problems 


Principles of by O 


Rodgers has such appr al: it concerns 


That is why Stratigraphy 
Dunbar and J 
tself with problems of facies interpretation, and the 


relevance of all the detail is obvious to the reade1 
Similarly. L. J. Wills’s Phystographical Evolution of 
Brita was such a success because the detail was 


Miu h ot the 


relevant to 


related to problems ot diastroy hism 
however, only 


and 


data of stratigraphy Is, 
problems of the subdivision 
successions, Which are problems not in 
may be unportant in 


correlation of 
themselves 


interesting though they the 


190 

| 

He 

locating 
ret 

i 

elves as 
{ 

— 
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It ows obviously 
should burden his memory 


Ne Ve rthele Ss, 


of sucees 


vorkimg out of tectonn trnetures 
pomitless that the student 
vith detail of 


a certam general 


eXCESSIVE this kind 
know ledge 


does lun d a 


modicum of 


sions every student must have: and he 
book to which he can turn for such mformation 
himself in the local setting 
1926, M 


has been available 


text 
when he has to orrentat« 
problem 


& particular Kver 


s Greoloqgie Stratiqraphique 


UTLOUN / 


w this purpose 
It is in 
the 
very fully and 
about broad features of the stratigraphy of the 

world Its 
anal simplicity It 


Wavs a first-class text-book which 


stratigraphy of Western 


covers 


wlso useful uformation 


roy ile ~ 


rest 


of the outstandmg characteristic 


clarity ean and should be road 
with the least 


that a 


in French by every student of geology 
It is true 


1s 


knowledge of the trans 
lation of the fourth edition 
This fifth edition, published since 
differs 


references to a 


now available 
the death of the 


author, only m having an appendix giving 
recent 


vreat papers.) But 


ading this book in Fre neh leads the rvraduate 
student so naturally and painlessly to a 
French technical terms he will need im reading 


worth his trouble 


know le 


oft the 
original papers that it is 

Im its 
siderably 
Numerous references to original 
added 


well 


editions t he book has been Con 


SUCCESSIVE 
extended and continuously brought up to 
date papers cited 
in each edition In 
hook 


names like Glyphioceras, A 


have been 


howe ver 


in ftootmotes 


many Tespects, does have an 
thra 


old fashions d look 
Pos 


Palwocene is mot 


not been emended, 


and the Calabrian 


and lonomya have 
the 
Villafranchian) remaims im the Pliocene 

The feature of this 
of the Mesozoic and Caimozoie of France and North 
\frica. There is mtreduction to the 
complicated stratigraphy of the Alps than can be 
had from the splendidly lucid sections of successive 


The new appendix 


recognized, 


book is its treatment 


oat 
yreat 


no better 


‘ hapters devoted to this subject. 

to this edition by Prof. L. Moret contains a special 

section with mumerous references to recent literature 

Ips, with his own eritical comments 

addition to that part 

interest to the non 
S. SIMPSON 


on the French 
Chis is particularly valuable 
of the 
French reader 


book which is of most 


THE JESSE P. GREENSTEIN 
MEMORIAL SYMPOSIUM 


Amino Acids, Proteins and Cancer Biochemistry 

(ireenstein Memorial 
Chemistry, 
September 16, 1959. 
Edsall Pp. ix +244. (New 
Ine London Academie 


Ltd.. 1960.) 7 dollars. 


Papers presented at the Jesse P 
Svmposium, Division of Biological 
American Chemical 

Edited by John Ba 
York Academic Press, 


Press, Inc London), 


Societv, 


ESSE GG REENSTEIN died in 1959 and his scient ifie 
three 1930-60 
sense of building, stone on 


« publications cover the decades, 


All his 


stone 


work carried a 
a painstaking imsistence on the surest founda- 
tions so that the final result 
man make it. He was a 
acid, peptide and protein chemistry all his life and, 
pursuing a 


should be as sound as 


couk pioneer in amino 


for many vears, was also actively Vast 


programme of work on the enzymology of cancer 
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eontri 


thread of endeavour 1 
through his life’s reflected im the 
to the hie ld in his 
lending them a coherence which makes thei 


tissue 


This 
work Was 


butions SVInposium 


record 
gratifving one to real 

first part contains a study by Winitz 
sat the National Cancer Institute 


in this volume a most 


The 


colleague 


and other 
extending 


eXpermnents 


they 


nutritional water 
defined 


1957 


t hie series of 


soluble chemiueally cliets, which 


There are 
Scheraga et al 


with Creenstemm in papers on 
riboniu louse 
(Neurath ef al on the 


muixtures 


structure of 
carboxypeptidase 


evaluation of prote ith 


and a stimulating contributi 
Me ister on the 
biosynthesis of 


of the 


interest resear 


and Peterson 

Alton 

and 
The second 


ion Of amino-acids 
bonds 
SVinposium from 
h. Weinhs 
bioche 
different 
their 
they do their 


activat 
peptide 
part steris 
(.reenstein 
enlarges on Crreensteim s concept of the 


uniformity ot tumours that 


anot he ron 
characteristics more closely than 
He relates this generalization 


del 


of cancer and comments on Greenstein's 


tissues resemble 


tissues of origin to a 


eritical consideration of the tion’ hypothesis 
ot the 
evidence for multiple enzyme deletion in neoplasms, 


concluding, pertinently, that 
after 


of far greater cogency 


since SO 
a cell becomes malig 


will be re’ ire 


appear to suffer deletion 


nant, ey t 


initiation can be ascribed to any 
this 


Sinonsen, 


hefore cancer 


change of 

and Saul 
tres 
on the nucleie acids of normal tissues and tumours, 
a fine flurry of fact 
Racker and Britton 
control Much of their 
concerned the search for a rate 
the earbohvdrate 


specifi 
foberts and 
chapters respectively on the 


Kit contribute 


amino-acids and 


and the symposium ends with 


and speculation over which 
Chance preside with easy 
argument is with 
limiting factor im 
cells, with special reference to the ascites tumour 
cell 
of inorganic phosphate in this connexion 1s expounded 
and stress laid on the ‘compartmentation’ of adenos 
and of reduced diphosphopyridine 


mitochondrial 


metabolism of 


The significance of adenosine diphosphate and 


nme diphosphate 
nucleotide mto cytoplasm c and 
\ comparable distinction of inorganic phos 
formed P,; slowly 


underlines the importance 


forms 
phate into 
diffusible extracellular P 
readily available’ substrate and coenzyme 
rate-limiting 


endogenously 


of knowing 
when considering con- 


Explanations of both the Pasteur 


concentrations 
ditions in the cell 
effect and of the well-known phenomenon of lactate 
production in the respiration of tumours are tenta 
yiven with the aid of the hypotheses 

Britton Chance, it must be added, pursues 


tively 
outlined 
the subject to the point of digital computer repre- 
sentation 
Certaim interesting differences come to lizht in 
these two chapters, including a basic one on the 
estimation of hexokinase and another 
on the effect of ghicose on respiring ascites tumour 
(pp. 178 and 199). They may be taken as 


tvpifving the general liveliness of the text through 


activities, 
cells 


the book. 

No-one can measure the full impact of the contri- 
butions of an outstanding scientist writes Dr. 
Edsall in his preface ; but those colleagues of Dr. 
Greenstein who have written in this symposium have 
finely acknowledged their debt and friendship. 

F. H. MAcpress 
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Beyond the Planet Earth 


By Konstantin Tsiolkovsky Translated from the 
Ruse _ by Kenneth Svers Pp. vi+ 190. (London 
and w York Pergamon Press, 1960.) 15s. net 


\ per TEN in 1920, this mildly prophetic tale 1s 
described as a ‘scientific fantasy’. It is well 
above the ordinary run of scence hetion, im that the 


characters behave abs normal human beings for most 


of the time, the laws of physics are also undistorted, 
scientist 
finds 


and 


and the author was clearly 


As to prophecy, the 


its mark, and any 


&® competent 
occasionally 
fantasy 


longest, shot 


consistency between 


later fact need not affect its attractiveness as a fabl 
The preface has a lot to say about Tsiolkovsky’s 
work on rockets, which seems to have been done 
unobtrusively and unsubsidized but led to his being 


named as the “father of the Sputniks snd some 
aut tical priorities seer to have slipped m 
nbrella The book itself intended 


to be entertaining, and is a good story 


lively bunch ; 


other aeron 


inder this was 


Franklin, 
Newton, and the 
hush 
has by 


"The characters are a 
Helmholtz, 
I\ 


headquarters re 


fea 


Laplace, 


The start op rat 


mote from modern life, which 


2017, when they start up, become 
a castle inthe Hi 
that Jules Verne had 
work things 


ithout gravitv, find 


depressing. The 
vlavas (it will be 
annexed 


out, vet 


re membere d 
the Carpa 
into orbit, live 


gold 


already 


and 


precious 


on the Moon, and, after some years of re 

:ploration, land happily in the Indian 
Ocean to tart the space era yong The chiet 
re-ent? prot lems are the dreadful colds and 
nfluenza to which they succumb on returning to 
he ¥ of ordinary lift \ simple and almost 
unsopl eal torv. it has been verv readably 
translated: Mr. Svers has the Arthur Ransome 


R. Noakes 


Engineering and Safety 


d by R. Hurst, R. N. Lyon and C. M. 


in N icleal Series IV 

i+799- (London and New York Per 

gamon Press, 1960.) 105s. net 15 dollars 

r SHE present volume is the fourth in a series of 
eleven, and consists of a seleetion of thirty-four 


presented at the 1958 Geneva on 
the peaceful 268 of atomic ener ther with a 
short introduction by C. M Nicholls The papers 
are presented under the 8 thre chapter headings : 
Jeactor Chemistry : Reactor Materials Engineering 
Experiene and Practice: Engineering Studies : 
ind) Eengineermg et of Reactor Safety The 
ditors have reeognized the difficulty of making a 
representative selection from the large number of 
relevant pap and acknowledge that in some cases 
the choice ha heen son ewhat arbitrary The hook 
covers a rv wide field and ineludes a number of 
papers om Various aspects of advanced reactors, 
such as the liquid metal fuelled reactor and molten 
fluoride svstems which do not, however, figure 
prominent ly in pre sent -day reactor development 
programmes Nevertheless, the information pre 
sented forms a useful and interesting record of the 


considerable research and development work under 
The 


safety 


taken in support of these ambitious concepts 


ght papers on various aspects of reactor 


form an interesting group, and those dealing with the 
a useful introduction 


containment problem constitute 
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still a 


which 


ot opinion 


difficult subject about there 1s 


diversity 


to a 
considerable 

The volume represents a convenient —il somewhat 
reactor 


who do 


expensive—summary of various aspects of 


technology and safety, especially for those 


not have ready access to all the Geneva Conference 
papers. As such, it forms a useful addition to 
the present series DD. ENGLISH 


High-Energy Electron Scattering Tables 


By Robert Herman and Prot. Robert Hofstadter 
Pp. ix + 278 (Stanford, Calit Stanford University 
Press: London Oxford Universitv Press, 1960 

Tuet 

FISHIS volume of tables is designed to serve as a 
| handbook for those concerned with high-energy 


It contams numerical values 


distril 


electron scatterma 


charge demsity itions, form factors 


end light 
tron scattermg. There 


of nuclear 
orn 
eleetron-elet 
lent figures 


other data The 


theoretical 


nucler and cross-sections for 


is also number 
CTOSs 


proton 


preceded 


showmg pour 
ables are 


is of the 


of exce 


by a review of the calculations 
terest, as it includes 


lot 


wv well be of wider im 
Born 


uracy, the 


which 


models for nuclear 


ciscussion ot approx bat ton 


and them ace choice oft 
dlemsit\ distr 
ot ‘ 


Traore’ ck talled 


and 


vitions, and also a 


treatment lectron seattermg by nucleons 
deuterons. 

\ large part of the 
at Stanford Universit. 
ana book 
tion of the power of the electron seattering techniques 
ion of nuclear 


work on the 
by Prof 
gives further 


se topics has been 
Hofstadter 
indica- 


earned out 


his associates This 


have ck veloped for the mvestigat 


ure and sizes I. F 


they 
struct JACKSON 
The Year Book of the Royal Society of London, 1961 
No. 65.) Pp 302 (London The Roval Society, 


1961.) 21s 


1807 
them me wly 
ion 
Rook ot the 
pendium for anvone who wishes to 


Record of the Royal Society of London tor 
outlines in its preface the 
Year Book as 
chang The 
uable 


track ot 


purpose of the 
COTM 
Yeu 


inaugurated 
which is liable To 
Roval Society ts & most va 


keep 


many leading scientists Much information can 
be gleaned from its 302 pages, concerning Fellows 
ad Foreign Members, men bership of the many 
cotmnmuttees ana boards, tanding orde rs. €Coume il 
procedure, medal awards. lectures, financial trusts 
and funds, special memberships and appomtments 


and a report of Council for the year ended September 
which the ebrated 
foundation Appended to 
nty-hve reports on 
research individuals holding 
Roval Society research fellowships Without doubt. 
the lists of Fellows and Foreign Members is one of 
the most useful sections of the Year Book. However, 
hav Ing to reter to this 
well aware that the 
information available is only valid to January 1, 
and that continual reference 18 the 
supplementary ‘fly-Sheet’, when it becomes available 
As has been advocated in these previous 
it is to be regretted t hat publication ot the 


3), a vear Society cel 


the tereentenary of Its 
the report of Council are tw 
out by 


work carried 


s constant ly 


Year Book will be 


anyone who 


part of the 
necessary to 


pages in 


years 
Year Book is not withheld until May, by which 
time it should be possible to include the new Fellows 


elected in the current vear 


J 

+ 

| 

touch 

a 
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INTERSTELLAR AND INTERPLANETARY COMMUNICATION 
BY OPTICAL MASERS 


By Dr 


R. N. SCHWARTZ and Pror 


C. H. TOWNES* 


Institute for Defense Analyses, Washington, D.C. 


| ONG-RANGE on by radio-waves 
already well known, 


uueation by re 


end the possibility of unter 


tellar conun lio-waves in the muero 


wave region has b Ls ested in several uiteresting 
The 
own would 


vith stars 


is to search for signals from 
nets assomated with near! 


pore 
bemgs on pli 


star 


pposition is thet eurmositv such ous 


wivaneed e:vilization ocrated 


letermuned efforts to 
ther yntelligent 
planetary 

present 
domunated the tiel« 


commuuucation, and perhaps 


m neighbou 


lio-wa t hu ve, becaus Our 
chnological development 

very long-distance 

ticular attention 


however, thet 


reason these 


to the rad 


proposals rave pa 
o region. Lt appears, 


ery far from the development o 
and other appropriate 
opt cal which 
ht signals to be beamed between planets 
of two stars separated by a number ligthit 
techug les 


tral regions are still in 


Us 


hear region will also allow 
ctable lg 
venrs 


Our own maser optical and 


spec 
no such 
Another ten 
Further, 


rudimentary 
operat ing ice Was known @ year 
vears should bring very marked 
velopment only historical accident seems 
have prevented discovery of optical masers thirty 
wore veers ago, in which case they would probably 
been man advanced stage of deve lop 
that a eivilization might 

Own and 


use of optical or infra-red maisers 


eadv have 
ent. TI 


ted 


parate 
history become vers 
than uv e techni s of short radio-waves 


propos xamine the possibility of broad 


a planet associated 
tens of light years 
at it power-levels to establish 
the There chances 
broadeasts from another appro 


could ale ly 


Optica beam 
st ome few o 
com 


nmicat pores rth SOTMe 


SoOcre ty 


t such 
cod as we are 


telescopes 


ately 
ted by pre 
ind appropriust 
«lise 


planets within our own stellar 


and spectrographs, 
for detec 


bet ween 


how ava lable 


tion will issed Comunuuucation 
system by beams from 


masers appears a fortio practical 


quute 


Optical Maser Characteristics 


Present ruby masers heve produced pulsed optical 
beams of LUO-kKW. power®*, or still shorter pulses of 
perhaps 100-kW. peak power This radiation is con- 
ecentrated im a band-width of about 0-02 
Another type of maser, operating continuously at 
0-02 W which has been shown 
to be in phase over the entire maser reflector surtace 

$ in. in diameter) and to be conceutrated in a 


cm. 


abort 


enuts & wave 


about 


* On leave from Columbia University, New York. 


frequency-interval of about LO kilocyel 
theor tical 


The latter case is much closer to expecta 
tions for an ideal maser in so far as coherence ts ¢ 


cerned seems to be no general reason, othe: 


than the nec 
optical maser 
high power and with @ short-term hromatiert. 


ssary dissipation of power, why solid 


state camnot operate contimnously at 


theoretical hence 


\\ 


close to ‘ xpectat or 


frequency very much less than | megacyv« 


from. wan 


onsider direetivity of the beam 


If a maser produces a wi of 


Now « 


Wave 


ical 
over or 


radiating 


with constant phase 
width of the 
However, it 1s 


ill further redueed it os 


length >? 


diameter bean 


the angular 


is approximately 2/d obvious that 


its angular w dth can be 
operated conjunction with an ax lary optica 

that an ideal lens is put im the 

/ and diameter d. Then, at the 
beam has a chameter approx 

imately It point is mede to 

with that for a much larger ideal lens o1 

nurror of D and focal length D or larger. 

the beam from the latter with an angular 


diffraction width determuned by 


system.  Imagime 
beam of focal length 

focal pout the entire 
this toes 


diameter 
emerges 
its aperture, or 
necessary actually to 


this 


To obtam this result, it 18 not 
focus the 
only for heuristic purposes rhe 
achieving an mtense, directed beam probably 
not in the more familiar technical 
problems of producing large 
and controlling the 


beam to a small spot was assumed 
limitung factors im 
reside 
Mh the source, but 
murrors of the required 
to heating by the beam 

For the 


systems will 


optical clistortions clue 


cisecussion, two opt ical 


with the following charac 


sake of 
be assumed 
Leristics : 

System (a). Power-level, 10 kW. continuous ; fre 
quency, ~ 5000 A band-width, ~ | megaecyele/sec 
or 3 10-5 em. diameter of 200 in 
(maximuin size of present telescopes); beam-width 
(? 10 

m 


raclian. 
(>). A group of 25 masers, each of the samy 
but with an 
(and therefor 
radian) 


maser characteristics as system (a) 
effeetive system aperture, J), of 4 in 
a beam width of 1 see. of are. or 5 LO 
The entire group is to be poimted in the same direction 
within the accuracy of the beam-width. 

The beam-width of system (a) could be attained in 
a@ system operating from a platform above (or in the 
absence of) a planetary atmosphere and of 
aecurate dimensions that diffraction is the limiting 
factor. (See following discussion.) When operating 
from within an Earth-like atmosphere, the atmo 
spheric turbulence restricts the effective band-width 
to that which would be achievable in a 4-in. telescope 
system, suggesting system (/) in this case as a more 


such 


reasonal choice. 


‘ 
ong 
5% 
<7 
4 n 
Hig 
| 
a 
t | 
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ay 
+} 
with 
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= 
wat 


Detectability of Maser Signals 


Two primary eriteria for detection of a maser beam 


emanating from near a star are 1) it must produce 


enough area at the receiver to be 


photons per unit 


cetectable vith a lens of pract cal siz and nat 


reasonable tine ; 2) it must be distinguishable from 
the background of stellar light 

The maser stem operated from above an atmo 
sphere (system (a would produce a beam of mten 


it flux 10'* W. sterad. at 


where: 


\ ol per vave-number / Ay 

102? W. sterad. in a band-width Av 3 
em 

The intensity of radiation from system (/) would 
be less by a factor of 100. Under the most favourable 
onditions, a star of magnitude 8-3 can be seen by 
the naked eve hence, the system (a) beam could be 
een eve at 0-1 light year. With ordinary bin 
oculars against the normal sky, the range would be 
bout 0-4 light-vear Corre sponding distances would 
be less by a factor of 10 for svstem (/ 

From a distance of 10 light-vears, the svstem (a) 
could be seen visually through the Hale 200-in 


tele or could be photographed with ordinary 
This 


quanta of signal, 


techniques with an exposure of about | min 
time of detection gives about 


and presumably could be much shortened by special 


effort The distance of 10 light-vears is significant 
because, as noted by Coecon: and P Morrison’. 
there are seven stars of nearly the same luminosity 


and spectral characteristics as our Sun within this 


System (+) would orrespond nuly 


Hal 


listance 
about a 1} hr 


require 


exposure im the tele scope for 


deteetion at 10 light-vears Thus eriterion (1) is well 
atistied 
The beam intensities imdicated here are quite 


ufficient to communicate between planets of ow 
oOlar svstem The rust, of course, with a 
background of light reflected from the planetary 


urtace The imtensitv of sunlight seattered by the 
Earth's surface is less than I cross-sectional 
area solar constant 6 10°* W. sterad., so that 
the maser beams could be easily seen agamst the 


through 
n optical filter a few hundred angstroms wide, or as 


background of the Earth as viewed visually 
bright spot superimposed on the unmage of the planet 
This affords an 
LIONS technique with 
Cases over raclio coruntnica 
light 
Moon to @ par 


na telescope of moderate size 


alternate 
mivantages tor spec ti 
because of cirectivity, 
Mars or the 
Earth. Furthermore, equip 


ment for receiving simple signals need not be much 


tions For example, 


could be 


ticular part only of the 


beamed from 


than the human eve 
Consider now the question of detection of such a 


more 


signal trom a clistant planet ayvainst the bac kvround 
There is some, but little, hope 
of resolving the two spatially. The Earth and Sun 
are 


of light from its star 


subtend an angle of about 4 sec. of at a distance 
of 10 light-vears 
the nought be 


telescope of very high quality. 


Hence light of equal intensity from 
this distance bv a 
However, 


two resolved at 


one can 
perhaps more easily resort to high spectral resolution 
in order to discriminate between maser and stellar 
raclation 

We may take the spectrum of 
representative of the light to be discriminated against 
The imtensity per wave-number of the 


tinuum has a maximum near 5000 A. of about 


our own Sun 4s 


unit con- 
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Tv (5000 A.) 


ith @ total intensity 


Here it is seen that the max mi stellar mtensity 
per vave-number 25 that ot ayo 
about four times that of maser ster Phe band 
width of me.see. chosen ‘ trae 
pro sibly be reduced to merease the elative mtemsit 
of maser to star, but possible di fealty in obtamuw 
high-power masers with this stat and some oth 
considerations which will be itioned later mak 
use of such narrow band iths ‘mattractive 

For the Sun. J, is lower than th alue of 5000 4 
by more than an order of magn e below 2500 \ 
and above 15.000 two orders ot agnitude belo 
2000, AL and above 4 Super posed on thes cor 
timuum a ciscrets ure the Frannhoter 
absorption and emission spectra im the | 
iltra-violet The most pronounced absorption lines 
of Ca Il, Sr IL and Na provi vundows veral 
#ngstroms wide im which the unter tv 1s les by an 
rder of magnitude than that of the contimuun at 
course, it is to be remembered that the Earth's 
atmosphere limits terrestr al observation to wave 


lengths between 2900 A. and some few microns 


\ logical selection m transmission frequency would 


be either to use a frequency @s tur in the violet as 
atmospheric absorption permits, or to pick a promi 
nent Fraunhofer line (as the Ca LL H or A lim In 
either case, a gain by a tactor of about 10 20 in the 
ratio is to be had over transmission at 5000) A 
the choice probably bemy cietated by the avail 
ability of a suitable maser material to produce the 
desired frequency. Were it only a question of the 
solar intensity, another two or three ordet ot may 
nitude could be gained by recording above the Earth's 
atmosphere in the 1400 AL region H evel 
the loss of reflecting powe1 m murro. <vsatems and the 


wnt cipated difficulties in maser operation at these 


wave-lengths make the region unattractive-—even i 
recording above the atmosphere were mot already, 
too awkward The advantages of tranmsmussion in 


the infra-red over that at 5000 A oud be offset by 


the widening of the beam were diffraction the lunuting 
factor as mi svstem (7) 
\ssuming @ maser system (@) Operating, Say within 


atio of nasser to 
band-width 
spectrometer with resolution 
' (that 


at this frequency 


the Ca IL H or K absorption lines, the 1 


Sun intensity is about 300 in the narrow 
of 3 10-5 A 
comparable to 0-01 em. 


what better 


than a resolution of would 


vive @ maser signal just equal to the stellar back 


Present grating spectrographs of high spe d 
to this 


yround. 
and resolving power give a 
(for example, the echelle spectrograph of t: 
Harrison*) The techniques 
can provide a resolution of a tew than 
this. An imstrument comparabl to the coudeé spectro 
graphs developed for use im conjunction with the 
Hale 200-in. telescope and with the required resolu 


re sol ition close 
use of mterterometric 


orders better 


tion appears capable of producing an acceptable 
photographic mage with an exposure of a little more 
Much less resolution than 0-01 em. ' 
detectable against back- 


than an hour. 
still yield 
ground. although the maser signal would then not be 
than spectral 


would signals 


so obviously narrower Sonne emission 


lines 


PS 
96] 
April 15. 196 
\ 
| 
Wa 
7 


April 15, 1961 

Maser system (4) would give an intensity just three 
times that of stellar background, again in the band 
vidth 3 lv While convenient detectors 
yperating within such # narrow band-width might be 
\ spectrometer ot 
signal 


cm 


leve lope, m Vet ave lable 
esolution would afford a 
1 per cent as large as ba kground, which might allow 


erm laser 


narginal 
One must consider the possibility that changes im 
Doppler shifts during the period of exposure will be 
resolution used and thus 
Earth's orbital or rotational 


arpret than the spectral 
weaken the nnage. The 
notion. the orbital motion of a sate llite 


KRarth if such is used as an instrument platform. and 


around the 


correspond ng motions of the transnutting source 
may all produce Doppler shifts whieh can chang 
the frequeney and smear out the maser signal. The 

of variation of the fractional change 
due to a Doppl r shift \vp from a 


following a ecireular path of 


maximum rate 
f frequency 
source: 


signal 
th angular speed om given by 


vhere v is frequemey and the velocity of light 
aking th 
llustrative, 
for an Earth-based 
to rotation of the Earth and 
Vioon based kor these Doppler changes 
th the reeeiving and sending end of the trans 
require d limits of 


2 


within our owl 
one obtains maximum values of 


per sec transmitter 


nission to be comtauied within the 
of 0-01 em. the times of photographic 
the spectrum, then would be 
estricted to about an hour This is, a already noted, 

time needed for a good spectrum if 
of 10 hight-vears 
might, of 


esolution 


xposure im visible 


the approxunate 
the transmitter were at a distance 
Alternatively, both sender 
corapensate for his 
well known to him 


amd receiver 


owl. Doppler 


cyclical 


shifts. which world be 
The question of exposure, or 
different connotation depending on whether the 
engaged im @ S¢ arch of the spectrum oF 
In the first situation, hundreds 


integration time, has 
bserver is 
has found a likely line 
roms of the spectrum can be examined im a 
single photograph and, consequently, the spectra 

unduly by 
The spectral line 


star is not 


search ot a given 


long times of exposure 


fairly 
sought can be « xpected to be except omally 
frequency for the type of star im 
msit \ Observation of 
should lead 
line has been locates 
could 


narrow, 


abnormal 


si 
and varying im int 
to closer 


Tics 


characteris 

ron. Once a | kely 
photo-deteetion system ol higher sensitiv 
mtegration 


uy of these 


by 
the required times to 
of recording modulations mn 
cope and an 
modulation could be 


purpose 


he signal Actuall with a 200-in. tele 


ficient dispersing system the 


sible to the eve 


Discussion 


appears that if one postuliats s the existence 
an optical maser system beamed towards us of the 
teristics of svstem (@) of the order 


t is within the state-of the-art for 


Mus, 


at @ distance 
10 light-years, 
to detect it Svstem (hb) is margimally cdetectablk 
wr detectable with good s ygnal to backgro uud, if very 
hand al receivers are A elop al Cine 
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should hen ‘ the te asibility and at 
such systems as judged by our own experience, and 
of course in the light of any fundamental difficulties 
Advantages accruing trom the coherence of radia 
tion over a very large aperture, or from the theoretical 


obtaining coherence among several 
miullified if the system is required 
to operate trom within an Earth-like 


In this case, system (b) above, perhaps augmented in 


possibil ty of 
maser sources are 
atimospher: 
elerments, 


either ruumbers of system 


appears riost advant ayeots 


power-level or 
An able TLC Tease 
would mot 
Accepting 
signal of only 1 pet 
/ ws defined 
wdded diffieunity in 

should be 
lems and 


n the guunber of elements necessarily 
nvolve prohibitive 
of minimum detectability as a 
cent of the 
sufhicnent for 


within an 


ON Perse eriterpon 


background, svstem would 
t hae jobs. An 
working atrmosp le rm moted 
Local air turbulence 
surtaces in contact with t hie at mosp te re would wich rr 
controlled Th 
surface of 

Such 
amount 


system 


caused by hot murre 


more unless well 
reflected from: the nmurror 
that of direct sunlight 
with handling a large 


the beam even 


power density 
stem (7) 18 close to 
problemas, comnected 


of power in & care fully controlled optical 
would probably be some of the most troublesome ones 
The unique advantages of maser 


better utilized un operation from @ Very high-altitude 


sources can be 


balloon, a space platform, or natural Moon 
bility that may not have been seriously considered a 


Poss! 


few vears ago but should be more acceptable to-day 
The capability of the ideal system (4) could possibly 
be met by using a single large mirror, although the 
very large mirrors with whith we have had experience 
attained the highest angular 
(the Hale 200-in. has an angular resolution 
of about 1/3 see. of are (ref. 9)). The task of obtaining 
the limit imposed bv diffraction may be a diffieult 


have not resolution 


possible 


beam intensities of system (a 


a bank of smaller mirrors of 


ome However, the 


mh ght also be met by 
higher accuracy, perhaps ope rated in phase (the beam 
intensity varies in such case as the square of thy 
In this connexion, it should be noted that 
used Strato 
balloon 


which is ¢ xpected to achie Ve 


number) 
the 36-in 
scope Il high-altitud 
cCastmg of fused juartz 
ts theoretical 


murror to be the current 


programme!’ is a 
angular resolution of 1/10 see. « 
are 

It be 
and at the same time an 
find that the frequency of the 
line in the mcro-wave not the 
place at which to search for possible 
and that the optical 
a logical one What other method-~ 
which mght appear natural to 
other civilization ? Far infrs 
absorbed by imaginable atmospher: 
life, and 


the at mosphere s to be 


enlargement of 
unweleomed 


both an encouraging 
possibilities, 
complication, to 
hvdrogen region is 
only rea onabl 
mterstellar communications, 
region also seems 
are we ove rlook ng 
amd 


ultra-violet 


red are 
friendly to 


above 


most 
would by avoided unless 
reception 
Beams of charged particles would be subject to in 
convenient bending in interstellar fields. We see mo 
way of producing neutron bears or electromagnetic 
much than the ultra-violet* with 
intensity On the other hand, the rapid 
"science implies that another civilization. 


Waves shorter 
adequate 
progre 2s of 
more advanced than ourselves by only a few thousand 
years, might possess capabilities we now rule out 

able to send us an 


Since none has yet 


they mav have already been 


‘ \plorator instrumented probe 


been seen. would be appropriate to 


perhap it 


acs 
ie 
aes 
| 
5 
ie 
| 
‘ 
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stellar spectra for limes 


high resorution 


vh ch are ally narrow, at peculiar 
or varying mm mmtersits 
Note added in proof. Dr. W. 8 vle 


R. J arrived at 


onetu 


and 


Collins ave independent! 
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A PROPOSED DUAL NEUROHUMORAL ROLE OF ACETYLCHOLINE : 
ITS FUNCTIONS AT THE PRE- AND POST-SYNAPTIC 
SITES 


By GEORGE B. KOELLE 


Department of Pharmacology, Schools of Medicine, University of Pennsylvania 
Philadelphia 4, Pennsylvania 


generally accepted con 


ORDING 


rit irrohumoral transmissron the arri 
inals of a ¢ 
choline 
narrow 
ceptors 
combination result 


pOst poten 


rey on a propag 
non-cholinergi 


considered 
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With various programmes of the Meteorologica 
Office and Prof. T. G. Cowling of the University of 
Leeds. as well as Prof. D. RK. Bates and others 
contribute to the theoretical aApocts of the work 
Annually, the Gassiot Committee presents a report 
on its work to the Roval Society Council, and this 
report is forwarded to the Seeretary of State for 


\ir From time to time, on the recommendation 
of the Gassiot Committee, special Royal Society 
discussion meetings have been held on subjects m 
the Gassiot programme Prof. G. M. B. Dobson was 
the Committee’s chairman during 1942 47, when he 
was succeeded by Sir David Brun Since 1052 
Sir Harvie Massey has been chairman 

As early as 1953 the CGassrot Committee set up a 
small ad hoe sub-committee to consider whether 


atmospheric research, using rockets, might be initiated 
in Great Britain, and it organized a conference on the 
which was held in Oxford in that year. In 
1955 a grant of £50,000 was received by the Rova! 
from the Air Ministry programme of 
investigation of the upper atmosphere using high 
altitude rockets. 


subject 


Society for a 
created a 
new sub-committee to co-ordinate work at a number 
of university and to with the 
Ministry of Supply, particularly the Royal Aircraft 
This Skiylark 
rockets, has been very successful and has now been 
incorporated into the larger United Kingdom Space 
{esearch 
to the initiative taken by 
1953 

During the past few the organization of 
research programmes under the wgis of the Meteoro 
logical Committee has 
and work hitherto 
is considered 


The Gassiot Committe+ 


centres co-op rate 


Establishment. programme, using 


beginning 


Commuttee in 


Programme which owes its 


the 
yoars 
organized 


the 


more appro 


Research been re 
the 


Commit tec 


cond ieted by 


to be 


some of 
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print throug 
the 


basis of 
oO carry ont tet 


ipported 


Mete 


research at 


application 


wological Othiee, who 


Sup prort such imiversity 


Meteorological Office ts however, also anxious 
iw its long and intunmate connexion with the 
and the Oftice that it 
medium for encouraging a 


problems of the atmosphere in 


recOgniZes 


an excellent 
s, not least mm subjects which border on 
been 
Meteoro 


haat the 
efforts on 


Arrangements have therefore 


eteorology 
co-operation with the 


ayreed 


nude for contimued 


(casspot 


ical Research Comunittee, it 


tes will concentrate its 


se probleme the physics of the atmosphere 
nd allied subjects that 
the Meteorological Research Conmiunit ter Initially, 


supported by an Air Ministry 


are not at present dealt with 


(rassrot 


further research in the 


photo 


trosphere and will promote, 
in other 
with 


by arranging 


Interest 


other means. 


co-operation will be maintains 


rological Research Con 


research 


NATURE 


prouwra 


sociation 


i the CGaassiot Fund. ins 


form, whi h is warmly 
welcomed the al Phe Secretary of 
State for Air has 
he Meteorological Conmnittee that two 
fellowships for fields « 

respectively be established 


approve { the recommendation ot 
wholet 
research the 
and georagnetisn 

lhe income of the Gassrot Fund, now paid annually 
to the Aw Ministry as mentioned will be 
regarded as a contribution to one of the fellowships 


and both 


above, 
which will be tenable at Kew Observatory, 
fellowships are to be known as Gassiot fellowships, 
preserving the 

Peter The 


accepted the nvitation to 


thereby historic connexion with 


John (iassiot toval Society Counce! 


nominate two repre 
sentatives to the selection committe for these 
and Sir Edward Bullard and Su 
Bast! Schonlan layvreed to serve 

This story 


example ot how a 


appoimtirment 


began ninety years 


relatively 


ayo, Is att 


srriaall gift placed im the 
hands of a responsible body by a benefactor of science 
led to the 


ot co 


wilde 


to encourage scientific endeavour has 
development significant 


operat research a scale bevondad huis 


‘treat 


CARL LUDWIG GIESECKE (176!—1833) 


By JOAN M. EYLES 


GlESECKI kno 


vt 
Horm in Anysberg on \pril 


yhann Creory Met zier 


HARLES as a 
and 
is name have never beon 
studied at Crottingen 
who n he ree eived his 
Vears the Vis 
associating wil h 
May 
perhaps some thirteen 
tinly spent im Vienna In 1794 he 
and travelled 
\ustria 


COUNTries 


and taking part im W 


Thus riod otf his 


irs, 


resumed his mineralogical studies. 


extensively to collect 1 inerals, first in and 


(iermany. later im the 
In LS05, Giesecke was in Cope nhagen, and was then 
Denmark to 


and 


commissioned — by King Christian of 


to Cireenland to tine its minerals 


prepare maps. He arrive d in Greenland im 


spent nearly seven His private collection 
of reais. which he had left in Copenhagen. 
when the English navy bombarded the 
While in Greenland he discovered the 
famous cryolite Arsuk 
Fiord double 
fuoride of sodium and aluminium, had been sent to 
Denmark in the eighteenth century by 
but the place from which they had been obtained was 
until located it This deposit 


of great importance to the aluminium 


Wits 


destroved 
itv in LS07 
occurrence at [vigtut. on the 
mineral. a 


Specimens of this rare 


not known Ciiesecke 


became 


ISLS. 

Leith, and he Spent so rhe’ 
cottish mine Here he 
the minerals that he had collected im 
(;reenland The vhich thev had been dis 


{to Denmark had been captured by a French 


On irmn to) Denmark in 


ke 


s ship cal 
irk Edinburgh 


found some oft 


with ralogists 
ship im 
pret ary 
which, in turn. had been captured by an 


inburvh. Giesecke learnt that the Royal 
professor 


appomt a 
applied or 


the 
over several other cand 
he clid mot 


language 


muneralog He post, and wa 
elected by 
dates. although at 


English to leeture in the 


a“ large 
the tire know eno igh 
indieation of 
h his achievements as a mineralogist 
vere held Chie held this Dublin 
his death In S16. he knight of the 
Danish Order of the and became known as 
Sir Charles 
brief return to Denmark 
and 
Here he leetured on mineralogy. 
collections of the Roval Dublin Society. and also mad 
t of Treland His 
work mainiv to Greenland and 
He died suddenly im 1833, and the museun 
was closed for a fortnight as a mark of 
His portrait. by Raeburn, 


the esteem in whi 


ecke until 


post in 
a 
prog 
Criesecke Theneeforward, apart from 
and his native Auysberg 
he made Dublin his 


arranged the valuablk 


bet Weer 


mineralogical journevs into the wes 


published relates 
Ireland 
of the 


respect 


Society 
for his 
Was presented to the Society in IS17. 
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ho have been thre the Roval 
Royal Society the between the 
mtracts and others wis eOro Meteorolo 
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entres 
‘ 
ter in 
rant, will encourage 
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Dr. C. V. Drysdale, C.B., O.B-E. 


Cyartes Vickery Dryspae, well known for his 


work on the design of electrical measurmg iumstru 
ments. died at Bexhill on February 7, at the age ot 


ernty-six 


He was born in 1874, his parents being Dr. Charles 
K. Drygdale and Alice Vickery Drvsdal Like h 
father, his mother also was medically trained and 

well known as Dr Alice Drvsdale Vickers 


taining her maiden name Vickery for professi 


Purposes She was born at Barnstapk Devon, mn 
1846 and we fully tramed in mecieme and rer 
f six yeal n London and Pat but even in LSS0 
he Britesl umining bodies refused to accept women 
vent to Dublin, however, and obtaimed dipton 

King and Queen's College of Physicians certifying 
her as physician and licentiate m medieme and 

wiwitery 

Dr. Drv dale was educated privately, and it Fins 


and the Central Technical 
He was associate head 


d Applied Physics 


Institute 


hurv Technical College, 
Kensington 
Electrical Engineering ar 


Northanipton 


South 
f the 

ring 

He became a fellow of the Physical Society in 
ind was a member of Council 1936-39 and Duddell 
1935. He was also a member of the old 
(Optical Society, of which he became president for 
1903 4 4 founder fellow of the Institute of Physics 
n 1920. he served on the Board during 1924 


rtment of the (London 


medallist m 


25 and 


was a vice-president during 1932-36 and editor of the 
nal af Instruments during 1927-28 He 


vas a Fellow of the Royal Society of Edinburgh and 


a member of the Board of Managers of the Royal 
Institution (1934-36 In 1920 he delivered the 
Kelvin Leeture on ““Modern Marine Problems” at the 


Institution of Electrical Engineers, of which he was 


a member. He was honorary secretary of the Students 
Section of the Institution of Electrical Engineers in 
1894. He was also a Fellow of the Royal Statistical 

In addition to his scientific activities, Dr. Drysdak 
vas a the Malthusian Le 
which he had been secretary, president and editor of 
the League's J nal during 1907-16 In 1921 and 
he had acted Neo-Malt husian 


International Conferences im London and New York 


staunch member of wue, of 


as president of 


He we a men ber of the Athens ¢ lub 
He was well known for his work on optical instru 
nents, and for many year 1902 29) was examiner 


Make Company Such a wick 


dom found im 


SIM tach 


range of mterest ‘ malividnual 

During 
with Mr. H during part of this period in 
partnership, as makers of electrical 
The re bye the 


inventions lke the 


wattmeter, 


‘ om 

16 Dr. Drysdale was closely associated 
Tinale \ 
messuring 
ments supervised manufacture 
of many of h 
and the polyphase 
high-precision imstruments. 


mstru 
potentromet 
still nm 
(ime of 
phase-shifting 


which are ade 


his 


great achievements was the trans 


former. the basis of servo-mechanisms in use through 
out the world 
I first met Dr. Drysdale in January 1918 when he 
ined the staff of the Admiralty Research Laboratory 


NATURE 
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There he 
eurrent theory a 
»blems. H 


at Parkeston Quay, Harwich 


kr wwledge of alter 


applied } 


wide nating 


electrical instrument design to Service pre 


des gned sensitive mechanically tuned a relavs of 
sub-audio frequency, which could be act ated at 
considerable range by the electromagnetic field 


rounding a cable, lying on the sea bed, carryin 


alternating current of the same frequer that of 
the relay Afterwards (1919-21), at the Admiuralt 
Experimental Station at Shandon (iareloch), he 
ie of this syster n the development of 


leader cable’ with visual indication on the bridge, 
show the navigating officer thre position of } shin 
port or starboard relati to the cable Certain 
anomalies m th e siropl anal ful svs 
were oft ved, however. and this led Dr. Drysd 
to make a very thorough full-scale u tigation 


ld distribution 


around a submarine cable altern 


This 


Clyde) near Shandon and R} 


work was done in Gareloc! ff 1) 
Phe results of th 


important investigation, combined with those 


theoretical and model-scale experumental work 

S. Butterworth at the Admiralty Research Labo 
Teddington, were published m the 2) 
F tions of the Royal Society im 1924 
provided an explanation of the ambiguou 


of this research be becan 


atorv, 
sophical Transa 
This 
indications of Dt 
During the course 
the first superintendent of the Admiralty Researc! 
Teddington, in 1921, a which he 
held until 1929 In that year he appointed 
director of scientific research, Admiralty, su 
cession to Sir Frank E. Smith. While serving in this 
post, in which he of all Admiralty 
research establishments, he was made a C.B. in 1932 
He retired from Admiralty service in 1954 

He was a prolific writer, having pr blished many 


Drysdale’s experimental 


Laboratory, post 


was in charge 


original scientific and electrical engineering papers m 
The Journal of the Institution fk lact) 
The Electrician, The Proceedings of the Physical 
Society. The Journal of Scientific Insti ete... as 
well as manv contributions on Malthusian and Neo 
Malthusian principles. One of hi 
scientific papers 1s the one to which I have referred 
(Trans Roy. Soe His book on The Founda 
tions of Alte published in 1910 


ling over five 


al Engineers 
ments, 
most 
above. 


rent Theory 


was based on @ series of lectures, exten 


nating Cw 


years, which he gave at the Northampton Institute 
I} was one of the earlest efforts of which I a 
aware to emphasize the close analogy which exists 


the theory of electrical and mechanical ose 
\t t he end of the First World War he eontr 
hanical Properties of 


with submarine 


ions 
buted to 
Fluids 
signalling and the 
His best-known 


{two vols.), im 


a collected work on Mee 
dealt 
transmission of sound through water 
book. Electrical Measuring Inst 
collaborat ‘on with Mr. A. C. Jolley, 
of many years study, theoretical and experimental, 


in which he 


contains the work 
ot the principles ot design and operation of all kinds 
of electrical measuring instruments 
Dr. Drvsdale lived a very full and energetic life 

having a wide range of interests. He always took a 
great delight in theoretical de 
verified by an experiment 


seeing his ductions 


rememil er him. however. 


} 
} 
. 
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working on an experiment at the Royal Institution, 
after his retirement from the Admiraity, to demon- 
strate that the basis of Einstein’s theory of relativity 
was At the time of his death he was busy 
writing another book 

In 
died 


who 


wrong. 


Kdwards, 
daughter, 


Eric, who 


Bessie Ingram 
The \ had ort 
an adopted son 
America 


he married 
vears ago 

ing, and 
lives in South 


died vo 


married and 


Prof. A. H. Cox 
ot Prof. A. Hube: 


iurned by his 
andl by 
After vluating at 

chemist. he studied in 


Pur death 
1961, will be 
sed all 


and Can 


saclly trian 


lisper over the we geologt 


ula 


University of Birmingham as 


Strasbourg where he earried out research work on 


ben 
chemical probleme 

During the First World War he 
chen ical national 


ately ca 


zenoid compounds and a great variet 


work of great 


him to ft 


ined 
vlogy and finally to stratigraphic and stru 
geology 
in the 
Mom wuthshire, he 

research the 
His enthusiasm and energy in 


structure 


coming protessot ot 


of South Wak 


ven to be 


prior 
niversity College *® and 
Ordovician re 
tackling 


petrology ot 


out 
Wales 
the difficult 
Cader 


the 


carried 
work on 


and unknown and 
Idris became svimbohe of 
geology of the Principality. 
be associated with the 


done in the early part of this century onthe older rocks 


future interest in 


His 


ploneering 


his 
name will always 


that was 


WOrk 


NATURE 


215 


of Waies and, in particular, with the establishment 
Conscious of the 


of type-sections in Pembrokeshire 
should 


contribution and 
make to industry, he devoted himself to the problems 
connected with the development of the coals of South 
Wales. He was among the first to apply geophysical 
methods to the determination of pee 
measurements m the Coal 
deal of the 
He was 
methods 


geologv voologists 


which 


logical structures, 
and his use of resistivity 
Measures became the basis for a gre 
work in this field of 
to illustrate how re 


reophnysics 


modern 
among the first istivitys 
could be used to locate water-saturated 
Coal Measures how rald 
development of the rain ‘her tr 
chemist made him singul 
gations ito the incidence BIS. a it was then 
South Wales coalfield 


among 


strata im the 
and he used in the 
ining as a 


itive 


of the 


s offorts to s ire kno of the 


ors con 
and Onscrous V if as a 


that his 


miners 


sec1entist to Communit vork became 


omplete revision 


afflicted vith 
thy 


of the pensions 


responsible 
schemes ners 
Likewise welfare and the 
development of the University College, Cardiff, will 
r “1, and very spor ially 
the many Through 
of these he was able to make profound contribu 
the understanding of the the 
Canadian Rockies and more especially to that of the 
Selkirk Mountains His arduous work helped to 
establish the location of several important reserves 
said to have been 


his contribution to 


vembered and reve 
students entrusted to his care 


De Per 
by 


structure of 


trons to 


of gold and silver and he can be 
among the pioneers of the scientific development of 
the mineral resources of Western Canada. 


W. D. Evans 


NEWS and VIEWS 


Lending Library for 
Dr. D. J. Urquhart 


Industrial 


Director of the National 
Science and Technology : 
THe Department of d« ientifie and 

Research recently annoum ed that Dr. D J. % rquhart 

has been appointed the first director of the National 

Lending Library for Science and Technology at Boston 

Spa, Yorks. Dr Urquhart was educated at Barnard 

Castle School and the University of Sheflield where 

he graduated in 1931 with an honours degree in 

physics Afterwards he obtained a Ph.D. in the 

Metallurgical Faculty at Sheffield, and then he worked 

In 

art was appointed to the staff of the 

War he 

in the tech- 


In 


in the research department of a steel works. 
1938, Dr 
Science Museum Library. 
the Ministry of Supply. eng 
nical admunistration of armaments 

1948. he was to the Information and 
Intelligence Division of the Department of Scientific 
and Industrial Research, where he was responsible 
for the reorganization of the Headquarters Library 
and Records and carried out a number of surveys of 
the technical literature in different 
industrial centres. In November 1956 he became 
responsible — for planning the National 
Librarv. Since then he has been wholly concerned 
with the planning and creation of the new library. 
which the introduction of Britain's 


During the was at 


aged mainly 
Inspection. 


transferred 


made ot 


lise 


Lending 


has included 


Russian translating programme in co-operation with 
the National Science Foundation’s programme in the 
United States. Dr. Urquhart writes frequently on 
library and technical information topics. In recent 
vears he has made a number of notable contributions 
in this field, starting with a paper he read to the 
University and Research Section of the Library 
Association in January 1957 the new National 
Lending Library. It was in this paper that Dr 
Urquhart estimated the and requirements of 
the National Lending Libreryv. and forecast the huge 
growth of Chinese scientific literature im the future. 
He dealt with this subject again in a paper to the 
Association last year In 1958, at the Inter- 


Scientific 


on 


SIZE 


Library 
national 
Washington, he 
analysis of the pattern of borrowing from the Science 
Museum Library which has to guide the 
acquisition policy of the National Lending Library. 


Conference on Information in 


reported the results of an interesting 


served 


Civil Engineering at Swansea : 
Prof. O. C. Zienkiewicz 
Dr. O. C. Zienkrewiez. who has been appointed to 
succeed Prof. B. G. Neal (see Nature, 188, 896; 1960) 
in the chair of eivil the University 
College of Swansea, will bring to his new appointment 
experience of both British and American universities 


engineering at 


ao No 4772 
Bo Woop 
» February 14 
| 
So t 
a 
| 
unce which 
mustry to 
tural 
| 


rrwdiuating from th 


Lraperial College at 
Zienkiewiez conducted 


Southwel 


1943, Dr 
probl of ofa ity «lan 
Profs. A. J. S and KR. \ 
at the amie imstitution Im 1945) 
and Partners, ar 


hnologv in 


jOlned Ail 


Halcrow i for four years he 
ained experience in the design and comstt tion of 
and hvdro-electriu projpects He vas then 
pppointed leeturer ino civil engineering at the 


Universitv of Kdinburgh wher he remained unt 


vhem he the staff at Northwestern 
University Kvanston, as am associate professor 
becoming a full professor in 1960.) Dr. Zienkiewiez s 


research interests have ranged widely, embracing both 


fluid mechanics and stress analysis Apart from tu 


ork on gravity dams, several of his early papers 
were concerned with the behaviour of surge wave 
and with problems of hydrodynamu lubrication 
His main interest at present is in the field of thermal! 
stress analysis in elastic and viscous materials. and 


he is investigating applications to the design of con 


crete dams, reactor shields and other shell structures 
™ oral | considered 


methods a 
procedures 


nes of 


approach 


are 


notably structural models and analogue 
ell as analytical and numerical 


buikiing of new a comumocdat ron for al the Depart 


have th 


clopments im 


ments of Applied Scremce is to at 
n lr t hier 


Opport imity to 


Zienkiewiez will tore 


plan further ct 
specially suited to h researc} 


en ree rir. own 


establish 


interests. and he must also arrangements 
for teaching the much greater ot 
vraduates to be acmitted ith the near future His 
colleagues in this task will be Prof. R. H. Ma 


Mechanical 
Electrical 


the partrnent 


ring). 


Engineering 


Fishwick 


Prof. E. E. Edwards 


“il this vear from 


Zoology at Ghana 
Pror. KE. E 


DWARDS, who retir 


the chair of zoology at the University College ot 
Ghana. has become director of a new Entomologics 
and Parasitological Research Unit under the National 
Research Council established by the Ghana Govern 


ment mm PSS He will therefore be able to continue 
his mterests m tr ypical entomology and parasitology 
vhicl were a teature ot the Un ersity Zoology 


He was 


niversity College 


his 


ota 


1h rie nt 


d to 


ssorshup 
the I 


then 


of the Gold Coast. mom 1952. and during his occ 
of the chair was ponsible for the planning of the 
wlovical laboratoriu at the new Legon site of the 


Prof. R. D. Purchon 


Pror. R DD. Pune HON, Who has now been 
Prof. Edwards, goes 
zoology at the University of 


which he held 


established a 


to Chana from the 
Malava in 


for eleven Vvears 


to sueceed 


chair of 


Singapore. has 


During that time he very active school 


for the studv of the animal ecology of Malaya. w it} 
lit es 
vell fo Ith 


sch 


imthis 


particular emphasis on murine biologs 


tor th s tvpe of work are already 


(idhana. where Accra has served as a centre for m 
of the previous work of the University College 


tield 


British Participation in Space Research 
In asking the House of ¢ 
March 21 to introduce a Bill to provide 


leave ot on 


the 


for 


NATURE 


April 15, 


tablishinent of a 


‘stall 


Minister of 
for 


Space Research and 


Development ana connected 


Woodrow Wyatt argued that no real progress im thi- 
iportant new field would be made until Britain 
hada Minister in the Cabinet responsible for co-ordin 


\mericans 
popula 


ithi The 
ere spending £3 L0s. a vear per head of the 
the K 
t heat 


ating veryvthing to do w Space 


ion On space development. and ssianms an 


the 


would be injected into othe 


eagel alent sum because thev knew resultant 
wivances in technology 
branches of industry 
more than Id 
behind in 
tech ! 


Britain, however. as spendiny 
head. and to tall 3 or 4 vears 
department yvravely 
ists and made their t 
front more difficult 
Ministries had a 
none an overriding concern In space m 
the Minister for Science 
He reterred to the protit to be made out of « 


not 


per 
any handicapped 


Brita 


asserted 


ask of keeping 
Mr. Wvatt 


fringe 


thie Teor 


that too interest 


and that 


Was not sufficiently interested 


itters, 


tion satellite svstems. but alleged that effort 
being duplicated and that the Postmaster-Genera 
was tncdifferent to the work bemg done in this field 
by tirms like the English Eleetrie Co Hawke 
Siddeley. and Pye. and mainta:med that the future of 
Britain s export trade and her standard of lis hy 
depended on not being left out of the space age 


introduee the Bill was vranted 


Second Reading ordered for May 5 


Leave to 


British Funds for Oceanographic and Hydrographic 
Research 


\r the Committee stage of the Navy Estinmat: 
1961 62 in the House of Commons on March 14 
several questions were raised on the vote of t2l 
million for scientific services, an imerease of 
million This represents about 5 per cent of 
Navy Vote of €400 million, but Mr. C. lan Orr-Ewine 
Lord of the Admiralty, admitted that the true 


expenditure on research and dey 
considerably moore including expenditure meurred 
through the of Aviation Phe GS-in. 


Ne 


erected at Herst 


would cost about £780,000, of which half would 


m telescope now bein 


come from Navv Votes and half from the Trea 
andit would not only be used by the Roval Greenwich 
Observatory. but would also be available for general 
use by other astronomers in the United Kingdom 
Replying to specific questions about 


hvdrographi 
said that R.R US. Il 
£570,000 this vear. of which {285.000 
Vote 
Prange would 
vould be 
with a loaded 
was planned to have a 
deck-level 


chemical and 


Mr 

ould cost some 
from the Navy 

the Development Fund Its 

be 


Orr- Ewing 


vould come and £285,000 from 


miles and its cruising speed 


@ 10 knots It would he 260 ft. long 


draught of IS ft 
plotting 


and it 


sc permtifie room aft eleet rome 


hydrographic. biological general labora 


tories. a low-temperature laboratory and an unde 
sater instrument room with a trunk leading through 
the hottom of the ship About the same amount 


and develop 
ment of nucl ar propulsion, but there was 


earch 


as last vear would be spent on re 


a consider 


salaries, 


able inerease in wages and allowance 

resulting trom adjustments to keep those of the 
scientific staff with salaries of scientists in industry 
and elsewhere The vote im luded a grant-in-aid 
to the National Institute of Oceanography and a 


the International Hydrogrephi 


mption 


Bureau 
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Water Research in Britain 


IN written answer to question in the House of 
Commons on March 20 regarding Department ot 
Scientific and Industrial Research grants for reseal h 
on the utilization and conservation of water suppiie 

hie Parl entary for Serence Mr I> 
h. said that d im ich research 
mot be separ from tha hich 

had an indirect thie t est 
mates of curt diture (1960-61) by the 
Department and e research associations 
Hveraulics Research Station, £95, 100; Water Pollu 
on Research Laboratory. £148.650; Brit sh Coke 
Research (ssociation 750; British Leather 


Manufacturers Research Association, £6,800; British 


Research 


Paper and Board Industries (ssociation 
69.500: Water Research Association, £35,000; current 
ints to ‘ ties for researe! 

tudents Awards in Scotland 

written answer in the He of Co ms OF 
March JS. the Secretary of Stat { Mir 
1. S. Macla vid that th the agreement of t! 
oO ] authority fron rent ‘ 
awards would be made by the Scottish Education 
Department tot time university students, students 
raining as teacher students taking Iva 

time or sandwich courses at other estal nets 

\lthougt the education autt ‘amo 

ike the awards, their local officer ild hie 
Department by inte ewing students amd 
iM al miquiries when questions of spechal dith t\ 
arose, and they would be re sponsi bh for advising 
our people in their area as to facilities a b 
tor? irt hie r education They vould continue toa ara 
bursaries to other further education st ilents and to 


There will st indard 


whom the Scottisl 


Educa 


Tine ad 


school pupils. 
wances for to 


ade awards at the rate or 


e which the studeat actually 


tion Department n 
ersityv or co le 


attended been fixed on en mteriun 


rates have 


basis as announced on December 19, an Lit is intended 
to undertake a comprehensive review of the rates 
durme the coming veat 
The Match-making Industry in Britain 

To mark their hundredth anniversary the well 
known match-making firm of Bryant and May has 


issued an attractive booklet. which describes not only 
the 
Wav mate hes have been mace over 


but also changes in the 
Matches 


named 


the history of 


‘the years 
invented in by an 
Walker. 
sulphide of antimony and gum arab \ 
included im 


mVventron 


vere Englishman 


John 


chlorate. 


whose substances were potassium 


each box. 


this 


piece ot 
Herbert called 
boon and blessing to come to mankind in 

Match making 
the time of the first British patent 
Francis May in The head of the 


mateh contains chlorate of potash 


Spencer vreatest 
the nme 


teenth materials have 
aried little simce 


vranted to 


eentury 


any where 


strike 
sesquisulphide of phos 
head 
ot chlorate oft potash and sulp 
when rubbed against the amorphous 
the side of the box. The materials in both heads are 


houned together by sper ial ottish The sticks 


to provide the oxygen 


phorus, While a safety match consists miuainly 


flame 


ur, proy idding 
phosphorus on 


NATURE 


217 
re treated ith parathn to help them burn and 
phosphate to prevent snouldering \ 
feature of tt wteh mmdustrv the curious Vib\ 
certain districts Britau ll] buy certam types of 
! th fies Lifts il amd no other 


U.S. Federal Expenditure on Science 
IN its Federal Funds for S¢ 


ence, 


issue ol 


the National Science Foundation analyse Federal 
expenditure on scientific research and development 
n the tiscal yea 1959-61, during which period thi 
total increased from 6,200 mulhon dollar Lo 7 
liom dollar n 1960 and an estimated 8,200 
llion dollars m [961 the corresponding obliga 
ons are 7.400, 8.600 and 8,500) million dollar 
respectively, and of the last. about LO per cent 
ix tor basic re irch (Surveys of Serene liesources 
Seri Su Washington, D.4 (rovern 
! nt Primtmge Offiee cent As in 1960, 
me 8) per cent of the total is eX} eted to be 
ministered | the Department of Deten the 
\tomme Energy Conn sion and the National Aero 


nauties and Space Admuustration 44 per cent of 


Federal obligations for basic arch un were 
allocated to educational institutions, 30 per cent To 
Federal eneies and 14 per cent to profit: organiza 


othe National Seremnes Foundation 


nereased by one-third in 1960 to 72 million dollar 

e to 84 mullion dollar iS i 
Ot obligations totallimg about 1.000 
dollars tor basic and | researel im 1960, the 


physical sciences, rhabt hernatices and engin 


eorng accounted tor of per cent, the biological 


and the remaining 17 per cent 


cal. social and other sciences 


ciences for 27 per cent 
to the psvcholog 


othe epemees about SO per cent 


went 
Ot this 
for by r 
by the National 
Trends im expenditure 
also analysed in th 


is accounted 
earch into the enees administered 
\eronanties and Space Administra 


and obligations over the 


space se 


tron 
period 1940-61 are report. 
The Australian Scientist 
fair wind that finds among the farrago of 
scientific journals one that 1s devoted to serence in its 
broadest tields Phe tendeney im the past has been 
for most countries to produce at some time or other a 
show piece, and it was logical that in time 
Australian scientists should wish to make their con 
The Australian journal 
February 1961) 
year Australia. 
Zealand tA4 4s. Od Commonwealth 
excluding the ¢Sterling £3.) 12s. 
Commonwealth countries {Sterling ¢4 5s. 
haradt. Productions. 9 


Street. than 


scremt iti 

Neventist, & 
Pp 70. 

Fiji, New 


new 
Subseript 


J 


tribution 
1. No. 1 


rates (1 


couly 
Od 


abovy 


Svdney ‘Tasman 
14961 


show room for 


does much more 


Australian 


eontribution to the commune 


science 


in general 


As would bye expected 


editorial board, consisting of Prot4 
Butler. Dr. A.S. Fraser, PrY 
Prof. H. Messel, Sir Mark ¢ 
Robertson. Prof. KB H. 1} 
Wadham. the first 
of material and 
iournal follows the tri 
established 


issue se 


present a 


world 


represent science it Z 
planned that a 


commence as 


; 
| 
A 
Orme 
‘ 
tio 
th 
“4 
: 
= 
7 
4 
ven 
bal 
/ 
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The first issue contains, besides the foreword by 
Dr. D. A. Cameron, Minister for Health and Minister 
in Charge, Conunonwealth Scientific and Industrial 
Research Organization, a forthright article entitled 

New Deal in Science Education’, by Prof. H. Messe! 
and articles on mast cells, sitomatic computation, 
«ashore life m Australia. genetics, civil engimeermy 
osnuec radiation, plasma phy sies, the evelotron, drugs 
and the heart. all by Australian authorities, and aimed 
at the greatest possible circle of readers The out 


of the ournal is most striking. and 


are generously illustrated, and some even 


portrait of the author While certain 
ms are much enhanced by colour, it does 
that some warrant it (Figs. 4 and 5 on 


sel their reduction to black and whit: 
vould have, at least, done something towards lowering 
the cost of production and henee the price of the 
ournal 


Birds killed by Poisonous Seed-Dressings 


\ REPORT, issued jointly by the British Trust for 
Ornithology and the Royal Society for the Protection 
of Birds, is presented in an Intelligence Unit Bulletii 

No. 13, March 1961) issned by the Council for 
Nature, and provides firm evidence that many, if 
not most, of the large numbers of birds found dead in 
various parts of Britain in the spring of 1960 had 
poisoned by ad essed corn either 
threctly or by eating some other creature that had 
itself eaten the corn The report lists 67 localities 
‘om Aberdeenshire to Kent in which dead birds were 
found; in 59 of these cases seed dressings are believed 
oO have been the cause of death Sufficient COPrpses 
vere analysed to point to dieldrin as the seed dressing 
principally concerned The most numerous bird 

ported dead were wood pigeons; there were almost 
as thany pheasants. and smaller numbers of rooks 
crows, chaflinches. partridges and blackbirds. Among 
imsectivorous and predatory birds killed were two 


each of the tawn mwl. buzzard and wren, and single 


specimens Of the barn owl. lapwing and kestrel 


\ few manunals were also re ported killed in the same 

ay, among them three dogs. three cats, two hares 
smal singletons of the fox. weasel and hedgehog. Fear 
Is expressed that anothe vreat sla ighter of birds is 
likely this spring. due to the heavy sowing pro 
granune which, as a result of the wet autumn and 
winter, farmers will have to undertake in the next few 

eeks. An appeal is made therefore to all naturalists 
to send information of any dead birds they may find 
o Peter Conder, Royal Society for the Protection of 


Birds, 25 Eceleston Square, London, S.W.1 Phe 


basic facts red ured are the date on which kills be Fearn, 
the numbers and speci of birds and mammals 
i! oly ed, and t hue name ot t hae seed dressing used 
nearby One or two of the rpses of birds larger than 
pigeons, from each kill, would also be most usefu 

chemical analvs to determine the cause of 
deat} 


Nature Conservancy : New Appointments 

Lorp Hurcomes has been appointed chairman of 
the Nature Conservancy in succession to Mr. Arthur 
Bryce Duncan Lord Hurcomb was 


hairman of the Committee for England. and is 
succeeded by Prof. A. R. Clapham. Lord Howick ot 
(ilendale has been appointed as a member of the 
Nature Conservaneyv. Sur Charles Connell, Prof. J. H 
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Burnett and Major S. F. Macdonald Lockhart have 
iomned the Conservanev’s Scottish Comiumittee; the 
vacancies having arisen through the retirement of 
Prof. J. R. Matthews. Major ID. C. Bowser and Mr 
Michael Noble. Dr. A. M. Massee and Prof. D. L 
Linton have replaced on the Committee for England 
Sir William Taylor and Dr. A. S. Watt. who have 
retired On the Committee for Wales, Prot. P. F 
Wareing and Mr. W. Vaughan Lewis fill the vacan 
arising from the retirement of Prof. F. W. Rowers 
Brambell and Mrs. I. M. Vaughan 


The Textile Institute Scholarships 


PHReEE scholarships are being offered by the Textile 
[matitute The Textile Institute Scholarship. which is 
a three vears scholarship, total value £1.050. for the 
study of textile technology. and is open te young 
people who are, or have been, or intend to be, engaged 
in the cotton spimmng or cotton weaving section of 
the textile industry in the United Kingdom: The 
Pete Coats Sel darship, which is for two or three 
vears to the value of not more than £100 per annun 
tenable at the textile departn ent of anv tochni 
college in the British Isles, and is open to students 
who w ish to take a course lea ling Lo a ollege dip! 
or other qualification in subjeets connes ted with 
cotton ind istry ; The Rowland Spencer Scholarsh pis 
for training or research. to the value of £100 per 
annum, for persons already engaged in the textil 
industry and undertaking @ part-time course at a 
recognized technical college The closmg date for 
applications for all scholarships is May 1, and appl 
cation should be made to the Ceneral Secretary. 
rextile Institute, 10 Blackfriars Street, Manchester 3. 


Gulbenkian Foundation Grants 


fue trustees of the Calouste Gulbenknuin Founda 

tion of Lisbon have announced the grants, totalling 
about £550,000, made during the second half of 1960 
making a total of more than £1 million for the year 

Of these. grants in the United Kingdom and British 
Commonwealth total about £70,000 Among tle 
grants aid of science ari per ayunum for 
five years to the University of London Institute of 
Archwology (total £10,000) for the academic part ot 


& postgraduate course in the care and restoration o 


ancient buildings ; £2,000 for a gas liquefier for 1 
Gulbenkian Radio-carbon Dating Laboratory, to the 
University Coll ge ot Rhodesia and Nya 

£29,949 for evtological work at the 


Histology and Embryology, University of Lisbon 
£3,750 to the Fondation Europeéemne pour les Echange 
Internationsaux to enable postgraduate science st 


dents to study in Portugal 


University News : Belfast 

P. Roperts has been appointed senior 
iver engineering mathematics Mr. Roberts 
has been a lecturer in electrical engineering at thy 


Imp rial College of Science and Technology 


The College of Aeronautics, Cranfield 

Tur following appomtme nis have beon d 
Lectureships, FE. R. Norster and J. H Dunmore (an 
craft propulsion) ; H. B. Gatland (eleetrical engin 
eering); D. Hodgetts and G. H. Tidbury (automobil 
engineering). Senior research fellowships, Dr. G. 1 
Csanady (Department of Aerodynamics); Th 


> 
ti 
| 
= 
_ 


“ 
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tt Department of Mat 

fellowships, Hyde (Depart 

Kaye (Department of Mater 


Cue following appoimtments to leet 
bean announced: Dr. J. F 
Dr. A. Mvers (physies 


Bowe rs i 


De. D. J. Boum, Researc h Fellow in tr 
Bristol, has been appointed to the Univ 
f theoretical physi tenable at Birkbec: 
1} following tities have been conferred 


eader in s} in the University of Le 
Dr. Edna M. F. Roe in respect of her post at 
Royal Cancer Hospit. 


spectroscopy 


fnatitute of Cancer Research 


nd that of reader in chemical pathology in the 
University of London, on Dr. I. D. P. Wootton. 
mn respect of his post at the Postgraduate Medical 


London 
Mr. Desmond Curt 
Gceorge’s Hospital, has been appointed to the Univer 
: chair of psychiatry tenable at St. Hos 
pital Medical Mr. D. J. Wiseman, assistant 
keeper at the British Museum has been appointed to 
the University chair of Assyvriology tenable at the 
School of Oriental and African Studies Dr. C. Long. 
head of the Biochemistry Division at the Institute of 
Medical Seiences, has been appointed to the 
ship im tenable a 


School of 
psychiatrist at si 
CGieorge’s 


School 


> 
Basic 
University re 
that Institut: 


ader biochemistry 


Announcements 


ANy material that has to do with the life of Alan 
(;regg, late of the Rockefeller Foundation. will be 


eleomed by his biographer. Chis should be sent to 
Dr. Wilder Penfield, Montreal Neurological Institute, 
Montreal, Canada 


Museums uA 
19-23, under 

Further 
Secretary. 


Fitzroy 


onfe renee ot the 


Plymouth during June 
Hara Th 

the 
Street, 


THE anni 
1 be held im 
he presidency of Dr. D. B 
obtained 


Fitzroy 


nformation can tx from 
Museums Association, 33 
London, W.1 


Control of Noise’ 1s to be 
Laboratory during 


\ CONFERENCE on “The 
held at the National Physicay 
lune 26-28. Admission is by pr rsonal invitation and 
should to the Director. 
National Phvsical Laboratory, Teddington, Middlesex, 
whom further information can he obtained 


interested write 


Among the 


anti 


s 


(HE Italian Society of Chemotherapy 
nning of June 
new 
activity and use of nitrofurane 
‘urther inf 


i symposium at he beg 
byects o be considered are peru llims 
unoural anti bioti 
radioprotective drugs. Fur 
on can be obtau ed the 
Italian Societv of Chemotherapy, 


21, Milan 


‘ the 
Via Andrea del 


ierivatives 


from Secretariat of 


Sarto 


Ashb in 
Marv’s College 
22. To be included in 


Northern Branch of organizing a 


conterence at St 


tut 
residential 

ty of Durham during April 20 
the programme are & number of papers: “The Battle 
t the and M. in the Library”; 
Function of Library in Research Projects’ 

The New Library in Newcastle 


Univer 


the 
University 


upon 


will 
those 
Virtanen 
Robert Rob 
Further into 
Seer de. 


Lindan, Bodenses 


tariat 


\ wEeTING of the 
to be held on May 3, w. 
field 
theme of Glaciation as 
will be 
tion ot la soil profiles revealed b 
h) cliff sections alon, 
Abervst wvtl Aberaeron. 
be obtamed trom Mr. James A. Tav: 
Alexandra Road, Abery 


meeting im the 


contine 


Development 


Forest and 


towards 


ot Geography 


THe sixth Nuclear Congress, organize 
Comitato Nazionale per Energia Nucleare. 
held at the dei i. Rome, 
June 13-18 Three symposia are 
the progranune The 
“Nuelear Applications in Avriculture 
graphic Techniques Medical Science” 


Palazzo 
being imelude 
Uranium Cycle 
* Autoradio 
A study 
Problems im 
also being arranged Further 
obtained from Ufficio Stampa e 


CNEN, via 


Conventional Engineering 
Plants’ 1s 
can be 
Pubbliche, 


day on 
Nuclear 
information 
Rel 
Pela 


Rome 


rion Jolisario | 


the eftects of 
biological solids will be 
Physique, 


under 


on 


ion 
and 


\N cliseus 
radiations on organie 
Tu d at the Laboratoire cle 
Rue Pierre Curie, Paris Vem, during Julv 3-4, 
the joint auspices of the British Biophy sical Socet\ 
Information and 


Chomie 


and the Société de Chimie Physiqu 
application forms can be obtained from one of the 

Prot J \ \ Sutter, Chester Beatt. 
Institute. Fulham Road, London, 5 W.3 
Mount Vernon Hospital, Northwood, 
Magat, 11 Piorr 


OTganiZers, 
Research 
Dr. L. H. Gray, 
Middlesex, England; or M 
Paris Veme 


{ue 


Curie, France 


THe name of T. Kobayashi (Japan) as one of the 
vice-presidents of the International Union of Geo 
logical SCLETLOCS has been on itted from a note appeal 


ing in a recent issue of Nature (April 8, p. 132). 


‘ 
hie search 
Flight); 4 
computing 
S 
é 
‘ 
: 
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PLANT VIRUS DISEASES 


but w 

Markham 
Resea h Unit 
MacLeod on 
tf Tobace 


co Ve llow 


eor porent 
le Of VITuUSeEs, 
able to act 


oft the comple 


handle bi 
persistent 


nenable hosts tl 


iIruses 
have 
through infeetes 
recently been sive 
M Lister (Scottish 
ite a yount praper 
lescribed seed-transmission of 


ringspot and tomato black rin iruses mn 


Variety ot hosts, meludu gy tiny weeds 


Viruses are disseminated by distribution of v« ati 
material from nematoct 
semination of infected seed may spread 
Watson + ‘ IN] ital more widely However, such spread is lin 
described carrot 1 \ vart vir ‘ susceptibility of the wild plants to virus ; il yeetors. 
disease of carrots know and the amount of seed that becomes infected 
purple top In an ¢ Yperiment in t il Infected weeds mav have poor ability ‘ 
ed a loss of abo re te nT f competition with healthy ones and iltivation 
additiona per cent plants infected Even if they survive. it mav be in sites free fro: 
willow carrot apl vl, (‘ara ella aeqgopod suitable matodes These ta ors probably 
retained the virus for rien davs when adequately t he chances ot virus being spread by seed transmis 
tel on infected lants Motley dwarf ma be a s1on 
plex of two dwarf proper and Speakers m the discussion also thought that th: 
Motley \ " as transmissible by hree viruses are mainly spread by infected propagat 
and by ma al tlation to ny material, but the importance « discover 
mot by aphu s theres Red has not been that they are transmitted by seed Mii 
srmitted by i ' moctulation, uni does not Lister mentioned that the viruses were | tran 
able feat ane Possibly its mitted, and distribution by pollen = n 
ence lk Wi transmitted effective than by seed 
aphids, and it may transmitted by seed in an Dr. B. DD. Harrison (Rothamsted Experimenta 
nuated for Motley dwarf virus was infective Station) gave a joint paper with Dr. R. D. Winslow 
{ 


in saps extracted with phenol, but inf itv was on arabis mosaic virus It included one of the = 


completely destroved by addition of ribonuclease accounts of the behaviour of a nematode-transmitted 
final dilution of OO] mem. 1. 3 min. before inocu irus in relation to its veetors The vir was previ 
stin that infeetiy material in pl usly heen associated with lmMportant “uses oO 
acid raspberry. strawberry and cherry. very ree 
\. Tomlinson (National Vevetablk vhite clover, marrow celery 

showed that lettuce rops » kept distribution of diseased plants in crops come 
from damage by lettuce that in the soil oft Niph nema diversica latum, the 
rus in the sun . by sowing seed contaming less vector of arabis mosaic virus Adult) nematode 
than 1 per cent of seed-infection. In winter. cucum usually transmit better than larvae. but both ar 


er mosaic caused a disease resembling that caused infective after bemg kept without plants for several 


220) 

mosaic is not tra 
4 Vaso ition of \ppli 1 Brologist va held at mitted by seed so control measures based on seed a 

Road. London on February 10 Dr. Potter wa An mu caused svi ptomis sir lar to 
Although not lvertised as a i those of arabis mosaic when moculated to Che 
mit well have beet fe t had a coherent mptor es in lettues 

ontent of new and unpublished wor . liseases 1 ricultural Research Coun ae 

mi by plant ruse roy Viru esented a ‘int paper with 

Several the apart fre the ol Dr Persistent Aphid-transmitted 
plicit in the titles, linked the different contributions. — Virus Phis virus, provisional er" 

first was the ofs transtuiitted led net. was not manua imo 
ome known and suspected to | trans tted able. but was transmitted by Wy persica vhich 

nematodes thes seoud-transr } mild retain it for several davs after a single 
irred in s era mitexts trud third irriedl feodin on mufeeted leaves It resembled the wor 
pick-a-back Phese are ruses that cannot distorting kK M. tobacco 
atone by arthropod be ) rosette cor tat. (Vein ap 
by a vector component mottle virus, which 
All these aspects of transmission were mentioned in otherwise not Hie by aphids. Yellow n : 
the first paper on “Some Celery Viruses’. by Mr. M might be easier whoemically than oth no 

Holling (Hlasshouse Research Institute aphid -tramsmitt iste 

rusex isolated from celery crops was celery yellow have less alii han tobacco. Howev: te 

en transmissible by yvraftin and by pea | vein-distorting virus, which it resembles. has pro i & 

thation ot nieeted siay “as vell as througt disappoint ne in this respect 

naturally infected so It reacts stron \t the afternoon session emphasis On 
prepared against a straim of tor to black ri rus. t for 
transmitted by eed and probab heen nown to le 

nematodes Cucumber mosaic and lucerne mosai soil, but nematode 
ruses were tolated from the field \ previously tor be the tor oe 
nrecorded iris pre sponalty called celer vellow fura Researcl 
pot, could be transmitted from celery to celery only | h Dro AL Murat 

hen cucumber rmosai as present ; enuecumber ‘ rahis 

{ 
‘ 
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virus remains Viable a much shorter time 
stabilized in the 


eeks The 


tro. and must be in some way 


nematodes ; ultiplies in them Cialls that 


che elop on roots of plants infested with A ive 


possibly itor 


feeding and no 
that trans 


rudatum are caused by nematode 


Evidence is accumulating 
nematode-transmitted viruses 1s 
kx ological 
studies showed that in some districts hedgerow plants 
but in others the vectors, and probably 


fields 


poset 


Virus infection. 
roission of different 


specitic to party ular sper ies of nematodes 


ire important hosts of arabis mosaic and of A 
audatum, 


the virus, are more widely distributed in the 


Am interesting dis centred around the 


bility that 


Inston 


and not preference of the 
nematodes for a particular environment, determined 
this distribution \ field that had 

tivated for thirtv vears had nematodes only near 
ts hedyverows. but Dr. F. Raw did not think thirt, 


vears to be a particularly long time for soil animals 


cultivation, 


UTass mot been 


not to have returned after cultivation 
An important paper by Mr. R 
Malling Resear h Stat rom) deseribed the identification 


Cropley East 


ind symptoms of viruses isolated from cherry trees 
with rasp leaf and le 
~pread and 
Rasp leaf was found associated with raspberry ring- 
luction in leaf 
and rough enations on the backs of the leaves, 


if roll diseases which are wide 


damaging in sweet cherry orchards 


spot virus, 


but the SVinptoms, of re 
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can also be caused by arabis mosaic virus. Cherry 


leaf roll 
imoculation to 


transmissible by manual 
hosts Symptoms, 


size and shape are 


Virus is readily 


manv herbaceous 


thermal inactivation and particle 


characteristic of soil, or nematode-borne ‘ringspot 
but leaf roll seems to be distinct from those 
It is 
Lo Prunus pe nnsylr wiira, 


Virus 


already 
cherry 


manually imoculable fron 


and trom 
in be detected in 


known 
tobacco 
to eherry and strawberrv 


voung leaf tissues in the spring, 


but mot in simmer 
and autumn 

In the discussion Dr. Posnette emphasized the 
importance of cherry leaf roll; he thought that 
degeneration of orchards often attributed to age or 
was really the virus It 
fomlinson’s lettuce latent virus 


as cherry leaf 


poor husbandry caused by 
was suggested that 
(see paper No. 2) might be the same 
roll virus 

An interesting symposium can be made to sound 
dull by the use of the dread word ‘practical’. How 
ever, this series of papers gave information of prac 
tical importance to farmers and growers, as is onlv 
proper for applied biologists, but also contributed to 
veneral understanding of plant virus problems and 
reported advances of a more fundamental kind in 
1 There indication of trends 
that could become important in the future. 


Marton A. Watson 


virus research was clear 


PHYSICAL CONDITIONS OF SOIL 


) = March | about eightv members of the National 
Vegetable Research Station Association attended 
Physical Condi 


the staff 
at Welles 


and demonstrations on “Soil 
affecttng Plant Gro given b 


Chemistry and Irrig: on Se 


talks 
tions 
f the tions 
hourne 


overall physical 
soil structure, 


[It is well known that the 
and in 

surface lavers, soil tilth, has considerable effect 
on the growth of plants Furthermore, applications 


ws farmvard manure 


often referred to as 


soil 


of bulky organic materials, such 


and con post. have given vields of vegetables much 
higher than those produced by inorganic fortilizers 
The general reason advanced for this difference 
is that the bulky organic manures improve the physi- 
eal condition of the soil as well as providing plant 
While many opinions have been expressed, 
as to which of the soil 


tlome 


nutrients 


in text-books and elsewhere, 
© important, for example, water 


a dearth 


physical properties ar 
} 


ding capacity and aeration, there is still 
ental the between 
measurable specific physical properties of the soil and 


vth 


of experm evidence on relations 
plant 
Wellesbourne 

wndl demon- 
teristics: 


erimental work in proyress at 


following subjects was described 


soil aeration; soil moisture chara 
of nutrients by plants, especially in the 
distribution and activity of 


‘t of soil phy sical 


the iptake 
early seedling stage; the 
the roots of crop plants; and the offer 
conditions on the responses of plants to applications 
of irrigation water. 

At pre sent. there is no satisfactory method for 
soil aeration, and hence there is no means 
of assessing the factor in crop 
production. The distribution of oxygen in a soil may 
iffeet plant growth by influencing the ability of plant 
nutrients, and by altering the 


measuring 
importance of this 


roots to take up 


activities of the micro-orggnis'ns ind thus the amount 
of nutrients available to the Work, 
latter With the view 

micro-Organisins as 
the effect ot 
being studied 
are 


plant roots, so far, 


has been contined to the topir 


of using the activities of the sol 


indicators ot 


availability of oxygen, 


oxvgen concentration on them 18 


Actively metabolizing 
covered with a thin laver of water which is exposed to 


micro-organisms in scil 


the soil atmosphere. Since large differences exist bet 


ween the oxvgen concentrations at different pomts in 
the water layer, techniques have been di vised which 
organisms to 
with the oxygen in the 
It has been shown that the 


enabled the activities of the soil micro 
lated 


at their 


be corre concentration 
SUuriaces 
respiration of the soil organisms and nitrification were 
inhibited, and and 
decomposition of soil organic matter were not induced, 


not denitrification annerobi 
concentration of oxygen at the microbial 


10 U 


ities as indicators of oxvgen concentration, 


unless the 
surfaces was less than about Using micro 
bial actiy 
physical theories of the distribution of oxygen in 
and 
efforts are being made to find out if it is possible to 
obtain the for the the 
from simple measurements on field soils 

In field experiments at Welle 
farmvard manure prod iced large 
voyet tblos 


columns of moist soil crumbs are being tested, 


paral hecessary rics, 


bourne during 1954 

appli ations of 

vicle ranve oft 


increases in the vield of a 


Measurements of the moisture characteristics of 
the manured and of the unmanured soils during the 
growth of a crop of leeks showed that at planting tine 
the a of the two souls 
was the same, available 
capacity of the manured soil was 24 per cent greater 
than that of the Further, the extra 
water was held at tensions less than 0-33 atmosphere 


and, therefore, would readily 


atlable 
but by 


in July ater Capacity 


October the water 


unmanured soil 


be expected to he 


We 
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available to plants. These results could explain the 
large yie ld re sponse of leeks to the applic ation ot tarm 
vard manure which is « sper ially marked in dry seasons 

The 


yrown 


results of growth analyses of carrot 
with and without farmyard 
that, during the very early stages of growth, the rate 
of increase of dry 
vhere farmyard manure had been applied, and that 
this initial difference could affect the final vield of the 
Chemical analyses of the seedlings revealed 
which 
might have been « xpected from the results of labora 
tory assessments of the available nutrients in the 
treated and untreated Expo riments on the 
iptake of nutrients by seedlings in the first five days 
fter en have that the amount of 
potassium during this period affects the 
seedlings for about 


crops 
manure showed 


weight was much greater on plots 


rops 


differences in composition vere larger than 


soils 
iergvence show n 
taken up 

erowth of the 35 dave. 


rate of 
rrespective of the 
viven after the clay period 
that potassium was involved in 


vrowth of the 


nutrient 
While it appoars 
the 


seedlings on the tar 


pr tussium treatiient 
first 
stimulation of 


mvard manure 


treated plots, the reason for the much greater iptake 


itassium by seedlin 


ore on thene } lots in not known 


ot 


N a paper presented to the American Association 
for the Advancement its New York 
on Dec miber 27. 1960, Dr. T. H. E Chen, 
the and scientists in 

China, that to the Chinese 


Communist polit cs 


ot Smence at 
meeting 
ibing scrence 


cleser position of 


Communust explaims 


nee and were inseparable, 
and every scientist had to pledge himself unreservedly 
and unquestioningly to the party: the 


study of polities and ideology was as important as 


Communist 


the studv of smence Ever since 1949, increasing 
pressure had been exerted on China’s scientists to 
conform politically and ideologically, and scientists 
vere required to follow the direction of the Com 
mituniist party im their scientifie work Political nter- 
ference was found in many areas and the idea of 
objective science was rejected. As regards the present 
position, Dr. Chen said there was a new interest im 
science and technology, and technical institutes at 
secondary and h gher level were producing larg: 


technicians and technologists 
entific had 
57, living conditions and salaries 


numbers of engines 
Better 


provided since 


facilities for been 


1056 


study 
for scientists had been improved, and laboratory and 
rhe predominant em 
ienece and technology 


library facilities expanded 

phasis remained on applied 4 
and violent 
sake Mor: over, 


polit ical 


also opposition to scrence for its own 
so hemmed in by 
burdened with political 
requirements that there was little room for initiative 
and creativity There had, however, been a mush 
ideas in technical 


but 


smentists were 


restrictions and 


room growth of new innovations 


and despite such spectacular 
results, much was lacking from the point of view of 
a long-range and balanced programme 
development 
that beneath the outward conformity a good deal of 


resistance to Communist pressure still existed among 


improvements, 


of scientific 
There was reason [to beleve, however, 


scientists 

In @ paper on the tra'mng, growth and utilization 
of scientific and technical man power im Communist 
China, presented at the same meeting, L. A. Orleans, 
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The effect of soil conditions on the distribution and 
activity of plant roots is important to the nutrient 
and water economy of the plant, but, unfortunately, 
there is little fundamental information on this subject 
work done at Wellesbourne on the 
distribution of the root svstems of various vegetabl 


Some has been 


crops, and attention is now focused on devising 
suitable techniques for the investigation of the 
factors affecting root activities in defined soil 


SVBLEINA 

In the midland, eastern and south-eastern counties 
of England, crop production is limited in four years 
out of five by msutticient rainfall Irrigation is now 
these 


produces increased vields of 


veneral 
However, 


widely practised in areas and, in 


most crops 
the response to applications of irrigation water is 
affected by the physi al condition of the soil, and on 
certain soils, notably silts and fine sands, vields can 
be decreased if irrigation water is applied in such a 
that 


form a 


the surface of the soil is beaten down to 


Methods of irrigation to overcome this 


Way 
cap 
disadvantage are now being studied, together wit! 
the causes of the detrimental effect of 
ywth. KF. 


the ‘cap on 


plant 


of the Library of Congress, reviewed brietly the 
educational system in Communist China, and especi- 
ally its capacity to produce scientists and technicians 
and then considered the professional man-power ot! 
China, its competence and the with 
which it is used. Mr. Orleans stressed the 


of using with diseretion data on Communist 


importance 
Chim: 
Despite some revolutionary educational reforms, the 
framework of the educational system 1s approximately 
that which existed under the Nationalist r 
supplemented by a great 
which 


crime, but 
of educationa! 
training im 


variety 
do, im faet, provide 
and skills with different degrees of 
comple xitv and intensity. Between 1949 and 19057 


enrolment in primary schools increased by 40 million, 


facilities 


various subjects 


i00ls by 


and in 
during 


from 


secondary about 6 
institutions of higher education by 300,000 ; 
1958 enrolment primary 
64-3 million to 86 million ; 

7 million to 10 


Imstit 


schools increased 
schools from 
ama 


inevitably 


in secondary 
universities 
but 


and in 
HHO 


million ; 


from 440,000 to 


utes 


the alreadv wlequate education re ved by 
pupils deteriorated further. 
ness in higher education 1s probably over-spet ialize 


there is virtually no possibility of interchang 


The most glaring weak 


tion : 
n most institutions physics, 
a cdistinet 
limited 
system provides a large 


among specialists, and 


for example, is no longer taught as and 
ite grated subject. lh spite the 
teachers and funds, the 


number of people with an appreciation for education 


litice 


and a relatively small number with the knowledge 
necessary to lead the 
and status. 


Mr. Orleans accepts the figure of 625,000 as most 


drive towards industrialization 
world 


closely refleeting the mumber of persons W th highe: 
China 
years 


education at Comraumist 


more 


present living im 
than half of whom are under thirty 
age and almost 80 per cent are During the 
past few vears the number of professional workers 
has been 10 per cent per annum. 


men 


vyrowing at about 


and under the Communists the greatest increase has 


oo 

: 
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4772 


ane 
degrees, 


engineering, followed by education 


170.000 


in 


agriculture. Of with engimeering 


40 per cent have received them since 1949, while of 


38.000 graduates in the natural sciences, two-thirds 
Communist tramed. inefficiences 
to exist in the estimates of tuture man power require 
Most of the 
work is being done in the Chinese Academy 
which m 1958 had almost 
workers (almost 75 per cent bemg assistants, tramees 
and its affiliated institutes ; 
integrated with production 
and 


are appears 


ments and im placing graduates serious 
oft Scvences, 6,000 research 
1 technicians), even here 
research 
In 19538, the 650 
technology emploved a staff of 82,100, of whom 18,100 
} 14.700 on 


1.200 in agriculture 


Was 


research imstitutes im scrence 


vere research and technical workers 


ndustry and communications, 
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and related tields and 2,200 in medical science and 
public health, but it cannot be assumed that all have 
completed professional traiming Many engineermyg 
vraduates are, in fact, little more than skilled tech 
and science graduates advanced 


laboratory technicians. China undoubedly possesses 


nicians many 
a limited number of first-rate scientists, but, at least 
in the immediate future, her achievements m science, 
as in overall economic growth, will depend on how 
much help is obtained from the U.S.5 R. More and 
the advanced 
rentists and 


graduate from 


establishe d to 


more persons will 
mstitutions 
technologists, but their function raust be problematic 
while China continues the policy of adapting present 


knowledge to immediate needs rather than sponsoring 


now train sc 


creative research 


TREATMENT OF RINGWORM BY GRISEOFULVIN 


CAPITIS 
a dermatonivcosis 
children of 


ringworm of the 
mainiy affeeting groups of 

Although not serious, the 
and affects the morale ot 
children, keeping them from school and from partiei- 
pation in normal childhood activities The bacterial 
complications to which it may give rise are sometimes 


scalp is 
school age. 


disease 18 


serious 

The disease is carried home from schoo! or from a 
uroup of playmates, and a reservoir of infection ts 
then established among adults. In some communi- 
ties in Israel, the proportien of adults suffering from 
ringworm is higher among women than among men 
On the other hand, in Moslem communities it appears 
to be the men who maintain the disease and run the 
risk of serious infection, because of their custom of 
shaving their heads, which is frequently done without 
due attention to hygiene. Moslem women are pro- 
tected by the care they vive their hair. 

Ringworm is particularly widespread in commurt 
ties where life is organized around the family or the 
tribe or where people live together in crowded condi 
Some persons contract ringworm more easily 
than others exposed to the same risk, and the 
disease is more frequent among children suffering from 
protein deficiency. In the (then) Belgian Congo, Van- 
breusghem examined thousands of children and found 
that its prevalence varied between 5 and 40 per cent 
It was higher in areas where serious protein deficiency 
was known to oceur and kwashiorkor was present. 
The same applied to cases tr vated in hospital: in 
Bukavu, 89 per cent of the children suffering from 
kwashiorkor were infected with ringworm. \t 
present it is imy ossible to say whether this arises from 


tions 


a lack of vitamin A accompanying protein deficiency. 
a change in the sebaceous secretion of the scalp, or 
abaormality of the skin or hair related to 
kwashiorkor and favouring the development of 
fungi. 

In North Africa, in some parts of Central Africa, 
in the Eastern Mediterranean basin, in certain parts 
of the United States where there is a high percentage 
of Negroes, and in various parts of eastern Europe, 
ringworm may affect 30-40 per cent of the children. 
The health authorities of several countries have 
decided to attack this problem and the World Health 
Organization is giving assistance to the Province of 
Svria, the United Arab Republic and to Tunisia. 
In Yugoslavia, where a systematic campaign against 


way, the Organization has assisted 
project of mass griseofulvin treat- 
Prof. E. I. 


und a general survey on 


rinyworin ts titi r 
a demonstration 
ted by (irin 


ment, dire: Che carmpaign 


being carried out ringworm 


ind its treatment are outlined in a recent tissue of 
the WHO Chronicle *. 

The dermatophytic (Trichophyton, Micro- 
sporum) live and multiply at the expense of the 
keratin thev digest; as a result, the growth of the 
hair is impaired and it falls out, leaving bald patches. 


Ihe treatment used until quite recently consisted in 


desquamation of the parts affec ted so as to remove the 
diseased keratin, and the disinfection of the patches 
in order to prevent contamination of newly formed 
For this purpose, fungicidal ointments and 
pomades, and X-ray therapy, which 
depilation., were employed. None of these methods 
gave reliable and permanent resulta. It was necessary 
to find a new treatment, acting internally instead of 
externally, that would enable keratin-producing cells 
fungus, and resist it after 
keratinized 

of griseofulvin provided an anti 
satisfying these Isolated in 
1939 from Penicillium griseofuloum, then from sev eral 
other Penicillium, the antibiotic was 
identified chemically and used in horticulture against 
ertain fungal plant pathogens. Its powerful fungi 
static action attracted the attention of dermatologists, 
and, starting im 1958, investigations were earried out 
treatment of certain human and 
The antibiotic gave bettor 
results form of treatment previously 
applied It active administered 
rally than parenterally, was not found in the serum 
of treated subjects, but, on the other hand, could be 
detected in their hair. In therapeutic doses it did 
not anv harmful or irrevers.ble side-effects 
As a result of these outstanding properties it was 
decided to use it for mass treatment. 

Following mass immigrations from highly endemi 
areas after 1948, ringworm, which had been almost 
unknown in Israel, again developed into a public 
health problem The number of new cases reached 
4.000 6,000 per annum The good results obtained 
elsewhere with griseofulvin encouraged Israeli he alth 


Keratin. 


even 


to resist the eontinue to 
thev had beeome 


biotic 


overy 
requirements. 


Species of 


ym its use in the 


animal dermatomycoses 


than any 


Was more when 


have 


authorities to adopt it for a mass campaign, after 


confirming its effectiveness and harmlessness in a 


* WHO Chronicle, 15, No. 2: February 1941 
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preliminary trial with a group of women and children 
In hospital at Tel-Hashomer 
Those aeriously affected 
»-14 yvears Although m 
clears up spontansously 
the the 


most are ehildre aged 


most ases the condition 
victims 


their 


at puberty ; 
throughout 


bear marks of dlisease 


lives 


rv hoph yton 


the most 
favus caused by schoenlein: 1s 


In the Aral \ illage here the Cam paren 


wiolaceum 18 widespread 


parasite also 


encountered 
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was carried out there were 441 7. violaceuwm and 5 
achoenleini CGriseofulvin was acdmuinistere 
in single doses of 25/30 mgm./kgm. of body 
At the end of three weeks there was a marke 
After eight 
infections and 60 yp» 
cured. A 
ton 


up alter 2 


Cases 
weight 
day. 
tnprovement most 
the T. 
schoenleini 


atter 


‘ 
Cases. weeks, 


per cent of violaceum 
cent of the 7’. infections were 
were cured 
lwenty-five Cases which were followed 


months did not suffer any relapse. 


treatment tor 


Cases 


DYNAMICS AND ENERGETICS OF SWIMMING IN WATER-BEETLES 
By Dr. WERNER NACHTIGALL 


Strahlenbiologisches Institut der Universitat, Bavariaring 19, Munchen 


dynamic measurements! were 
lius sulcatus L (Dytiscidae 


of the Acilius torso, as ua 


FINEMATIC and 
carried out on 
Phe resistance coefticient Cy 
criterion of its flow adaptation, amounts to 0-23 for a 
Keynolds’ number, of 5 8 x 10% Conse 
quently, Acilius produces only DS 75 times as much 
resistance for a given velocity as a drop-shaped body 
of best adaptation, having a comparable frontal area, 
but only half as much as a corresponding ball. This 
very favourable value results from the dorsoventral 
flattening of the body, the greatest height of which 
hes in the front third and the greatest width in the 
rear third of the body, where the epipleura are pulled 
out so that the borders are sharp There is no 
essential difference in velocity between dorsal and 
ventral flow, and there is no enlargement of the 
resistance coefficient by a smaller PR, as a result of 
the preformed places of vortex separations (Fig. 1). 
lhe body ends in a half-round edge ; this hinders the 
vorticity of the plane separating dorsal and ventral 
Measurements prove the hydrodynamic effici- 
the resistance rises to about 
and to 


flow. 
ency of this body-form ; 
120 per cent if the flow comes from behind, 
about 122 per cent if the edge is cut off. This body- 
form also possesses excellent swimming stability 
The single propulsion factor is the part of rudder- 
stroke force consumed by metapodial swinging that 
lies in the direction of movement, the forward drive. 
With each rudder-stroke, the forward drive impulse, 
Ip, that is, the time integral of the propulsive force 
during the rudder stroking. is reduced by the counter 
drive impulse, Jp, which results from the forward 
pulling of the metapodials The fraction of the 
total impulse available for propulsion, 7 IR 
Ip + Jy), is the efficiency of underwater swinging 
as a propulsive factor It can equal 1-0 in an ideal 
situation and it can be determined graphically in a 
(q,) and freely 
slow-swimming 


complicated way for the stationary 
animal as follows : 
(84, 0-72 ; medium-swimming 
movement, 7, 0-78: fastest-swimming,. 
O91, O-S1l. The values for freely swim 
ming @numals are somewhat lower than for stationary 


movement, 7; 


ones, since the pulling forward of the metapodials 
happens in water which is moving in relation to the 
The faster the animal swims, the 
the greater the applied 


swimming animal, 
better is the efficiency 
power, the better it is utilized. The levels of efficiency 
are surprisingly high with an average of 80 per cent 
This is explaimed by the morphological and kinemati 
peculiarities of the metapodials. 


In the rudder-stroke the surface of the leg, FP. and 
the stroking speed, +, are large. Therefore. the induced 
resistance W, proportional to Fv*, is very high. The 
leg stands with broad sides and with swimmung hairs 
spread perpendicular to the direction of stroking 

v is usefully maximal, when the leg is perpendicula: 
to the median. During the ‘partial thrust time’ the 
expended force is changed in propulsion from 98 pet 
cent to LOO per cent, and further to 70 per cent. The 
resulting harmful side-force amounts to a maximum 


of only 23 per cent of the forward drive 


| 


a 


round the fre 

system att 

of the torso 
modera 


Flow 


reference 


Fig. 1! sulcatus, L, 
taken with an iated 
The laminar flow changes at the widest 
turbulence. The eddying (and therefore 


aus 
position 


the resistance 
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\\ hen the metapodials are pulled forward 
vhat smaller (an average of 90 per cent of the rudder 
speed); F reduced 
through the collapse of the swimming hairs and the 
torward-pulling of the leg close to the body, 
rudder 


Is 


strokmyg becomes extensively 
MW hich 
resistant 


has 


according to the above, t he 


first is turned around in the highly, 
when the 
The refore, 
resistance generated by the forward-pulling of the leg 
is stnall; compared with the outstretched rudder-leg 
per 


Position, body speed reached Its 


cent it amounts to only 6-2 per cent by 
after, 14:4 per pulling 
lose to the body and 31 per cent by turning into the 
rudder-position 

The tarsus, 


irawing cent by forward 
new 


also possessing swimming hairs, per 
tormes the chief propulsion, namely, SIS per cent ot 
the total forward drive compared with 16-9 per cent 
of the tibia and 1-3 per cent of the femur. According 
to eareful the part of total forward 
drive produced by the swimming hairs alone amounts 
to 67-7 per cent Furthermore, they raise the for 
ward drive of the solid leg to 230 per cent, the counter 
and conse yuently the 


Therefore, as 


measurements, 


drive only to 45 per cent 
effective forward drive to 300 per cent 
split surfaces’ they constitute an excellent rudder 
principle (Fig 2) Besides, they move automat ically 
and therefore they consume no muscle force. More 
over, through their uneven distribution, they turn 
the tarsus at the start of rudder-stroking automatic 
ally into working position. They oecupy 79-8 per 
cent of the leg surface, and, with a 67-7 per cent total 
forward drive component, they attain 54 per cent of 
the forward drive of an equally large uninterrupted 
surface. They attain the basic advantage of their 
mobility and automatic movement as a result of 
their lattice arrangement with a loss of only 46 per 
cent of the forward drive against the theoretical 
maximum. The leg-thrust amounts to 480 per cent 
of the body resistance. So, for the Acilius torso, the 
rudder legs are very efticient locomotive organs 

The smaller the rudder-energy Ep, the greater is 
the available for other body processes E-, 
since the sum of these is equivalent to the total 
available energy, &. Only a fraction of the radder 
energy Hp is used for the production of work, which 
is useful for locomotion, as a result of vort Wity (7, 
through lateral drive and counter-drive 
It has been determined that 7, 0:50, ny, = 0:77 
and x3 0:80; consequently, the total level of 
efficiency, jtotal) © 0°30. 70 per cent of the mechani 


energy 


cal energy produced is lost in the leg movement itself. 
For a muscle efficiency, 7, 


0-30, becomes Nchem 


T has been proposed! that the cosmogenic pro 
I duction-rate, dependent on depth, of stable 
nuclides in iron meteorites can be estimated from 
the measured rare gas ratios. One of the criticisms 
that has been directed at the scheme® is that (while 
it incorporated experimental data on the Sikhote 


COSMIC RAY AGES OF THE TREYSA AND SIKHOTE-ALIN 
METEORITES 


By DAVID E. FISHER 


Department of Engineering Physics, Cornell 
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Fig. 2. Lett metapodium of suicatus L, at rudder stroking 
The manner of the distribution of the swimming hairs and the 
spread, as also the enormous enlargement of the stroking area 


‘ mpletely detined (taken in a flow apparatus 


0-10. That is, the available chemical energy is trans 
formed into work for locomotion to the extent of LO 
per cent 
which is calculated for swimming at speed + with the 
total available energy which can be determined from 
measurements at resting turn-over, it 
Acilius expends 100 cent when 
cm./see. (flight), 42 per cent when 7 
(fast continual swimming), 2 per cent 
when 7 7 em (slow 
only 5 per cent by normal distribution of movement 
with a 


Comparing the mimimal chemical energy 


respiration 
follows that 
25-30 


20) em. /see. 


sec. continual 
and with a warm atmospheric condition ; 
cool atmospheric condition it expends only 1 per cent 
of its available energy corresponding to the resting 
turn-over. This means that in daily life no notable 
energy result through locomotion (E>EKp; 
but, if necessafy, extremely fast’ swimming 
is possible under optimal use of this great energy 
(flight, seizing of plunder; F » ER). With Para 
mecium®, the corresponding values amount to $12 


per cent, with Jumpmng vrasshoppers® 100 per cent, 
and with running suckers' 60-100 per cent. With 
running insects they have not been investigated, but 
certainly they are The quoted 
dynamic and energetic sizes present for the first time 
a quantitative idea of the excellent adaptation of 
water insects to the flowing medium. 


favourable 


less 


Nachtizall, W., Z. verg!. Physiol., 48, 48 (Springer-Verlag, Gottingen, 
Luawig, W., Z. vergl. Physiol., 18, 397 (1931) 
* Hempel, G., Z. vergl. Physiol., 34, 26 (1952) 
* Hempel, G., Z. vergl. Physiol., 36, 261 (1954 
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meteorites) different 
these 
measurements? 


Prevsa 


Alin 


were 


exposure 
meteorites ; Whereas, it 1s 


lead to approx 


assigned to 
direct 
imately equal ages 


claimed, 


On re-examination of the data, an error was found 


in our caleulation of the helimn-3 production rate in 
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Fig. 1 Production-rate helium-3 plotted against ratio of 
helium-3/argon-38 rhe squares are calculated from chilorine-36 
lata, the hexagons from argon-39 data, and the circles fron 
tritium data. 0, Odessa (ref. 10); S,, Sikhote—Alin (ref 10 

Ss, Sikhote—Alin (ref. 4); D, Canon Diable (ref. 10 (’, Carb 
(ret. 10) W, Williamstown (ref. 10): 7 revsa f T, 


Treysa (ref. 4) 


Treysa. The corrected scheme is shown in Fig. | 
New data on the eontent of Treysa and 
Sikhote-Alin are included. although relative cross- 
sections for helium-3 and tritium production are not 
well known. 

It is apparent 


tritium 


that the scheme does not account 
lor the argon-39 data on Tr vasa, nor for the tritium 
data on Sikhote-Alin. It has been pointed out* that 
no pted mock ot Cosrogenic nuclide production 
can account for the 


these two meteorites 


low tritium/argon-39 ratio in 


lt was suggested that diffusion 
loss of tritium is responsible for the anomalous valu 


of this ratio This suggestion is compatible with 
Fig. 1 for the low value of the tritham content in 
Sikhote-Alin, but not for the Trevsa data (Sikhote 
Alm is of the coarsest octahedrite structure, while 


l'reysa is a fine octahedrite) 

It is emphasized that Fig. 1 is merely an observa 
tion of an apparent correlation between radioactivity 
and rar 


the 


gas measurements. Future data mav show 
correlation to be coincidental or due : mn 
the be 
However, the low tritium /argon-39 ratio im 
due 39. It has 
been noted® that, if one attempts to organize the 


to errors 


tneasurement, um which case scheme will 


jected 
Treysa may be to an excess of argon 
rare -gias data for all the measured Iron meteorites, 
partic ular ratios in particular meteorites seem to be 
anomalous. It was suggested that these anomalous 


values were due to secondary reactions on trace 
elements For example, the exce asively high value 
of the neon-21/argon-38 ratio in Tueson was tenta 
tively ascribed to the “Mg(n,x)?"Ne reaction, a larger 
amount of magnesium being present in this meteorite 
than in others. Similarly, the *K(n,p)**Ar and the 


*Ca(n.2p)*Ar reactions would lead to an excess of 


argon-3, and it is suggested that an excess of these 
elements in this meteorite may be the reason for the 
variation of the Treysa data from the proposed 
scheme 
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36 


meteorites, 


In tron the argon-38 Jargon 
generally about 1-6. In stone with an 
Iron calcium /potassium ratio of about 100 : 6-5 : 0-4, 
the argon-38 argon-36 ratio reaches approximately 2, 
dur In Treysa 
this varies from 1-52 1-75 This implies 
maximum calchim and potassium abundances relative 


to iron in Treysa of about 100:2:0-2. This limit 


meteorites ratio ts 


primarily to the caleium Isotopes 


to 


ratio 


does not prohibit the postulated argon-39 effect 
Stoenner and Zahringer*® have reported that the 
potassium content of tron meteorites may be ex 


tremely inhomogeneous ; this may be a factor in the 
disparate values for argon-39 content of Trevsa 
reported in refs. 4 and 5. Then @ more nearly 


correct value for the exposure age of Treysa might 
be obtained by taking the nuclide production-rate 


from Fig. | than by using the argon-39 data 


Table 1. ¢ Ray AGE OF THE 


1’ y 


PREYSA METEORITE, IN UNITS OF 


Ref. 4 

Ref. 

H "Ar 1-4 
Ret A 


Ref. 9 r 0 
lab Cosmic RAY AGE OF THE SIKHOTE- ALIN METEORITE 
UNIts OF 10° vu 

i i Ar 
I 
Re 
Ref ire ga 
he 


In Tables 1 and 2 the exposure ages for Treysa 
and Sikhote Alin ealeulated again, all 
available raw data on rare gas, tritium, scandium-45 
and chlorine-36 measurements. The ages in paren 
theses are those deduced in the original papers. The 
differences arise because of the following considera 
tions: (1) Fireman and DeFelice 
argon-38/argon-39 cross-section ratio of 1-5: 
data indicate a nearly constant ratio of about 2 from 
0-43 10° to 6 10°eV. They estimated a helium-3 
argon-38 ratio of 20 for all iron meteorites ; according 
to their estimate of the helium-3/helium-4 ratio, to 
Schaeffer and Zahringer’, and to Vinogradov et al.*. 
this should actually be about 26 in their sample of 
Sikhote—Alin. (2) Wanke and Vilesek® used a valu: 
for the cross-section of argon-39 equal to 5 mb 
Recent measurements indicate a value of 6-5 mb. at 
0-7 10° eV. rising to 12-4 mb. at 6 10° eV.; a 
value of 10 mb 

The spread in the ages listed in Tables | and 
reflects both the different experimental values fo: 
measurements of the nuclide in the same 
meteorite by different investigators, and the uncer 
faimty m the assumptions necessary in proceeding 
from the measurements to calculations of the exposure 


are 


assumed an 


receml 


was used here. 


Same 


id 
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| 
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IMPULSE LOADING OF ROCK TARGETS TO PRODUCE FRACTURE 
PATTERNS SIMILAR TO NATURALLY OCCURRING 
RADIAL DYKE SYSTEMS 
By CARL F. AUSTIN 


New Mexico Bureau of Mines and Mineral Resources, New Mexico Institute 
of Mining and Technology, Socorro 


LURING investigations of the impulse loading Table 1. PROPERTIES OF THE MADERA LIMESTONE TARGET Rock 
of rock and earth materials, a striking sunilarity iy} t joad Sample cross-section Breaking strength 
} (sq. i (Ib./sq. in.) 
was noted between fractures mumaduced by impulsive Lemsile 00S 500 
oads in some rock types and the great dyke swarms (Compre O51 6,800 
. x Average Larger grains Smaller grains Cement areas 
occasionally encountered in volcanic provinces mm. diameter mm. diameter mm. diameter 
The Impulse loading ol a rock material can be (srain size mao 0-13 
rccomplished mk wavs simple method 
of delivering large amounts of energy to a small lunestone targets, with use of the simple line<d- 


irget area is to strike the target with a jet derived cavity shaped-charge design illustrated in Fig. 1 


trom a lined-eavitvy shaped charge. Such a jet This charge design produces a l-in.-diam. jet of 

impact creates a narrow empty hole in the mall, sharp, cast-iron particles. The front tip of 
rock target, referred to generally as a penetration this heavy jet travels at a velocity of about 21,800 ft. 
Under suitable conditions of target continement, per see. (velocity across a course of 1-088 ft. extent ; 


the penetration is accompanied by fractures filled course located 2 ft. in front of the shaped charge). 
or intruded by metal and metal oxides fro the big. 2 is a flash X-ray photograph (exposure time 
shaped-charge jet. 1 anes of & cast-iron jet from a shaped charge of 
For fract ire studies jot Was desirect the metal hu TV shown inh Fig. 
fragments and oxidation products of which would The targets used for this work were composed of 
eontrast boldly in appearance with the target relatively fine-grained, crinoidal Pennsylvanian lime 
vaterial. A light grevish-white limestone target rock tone (Madera Table 1 tabulates the  plysical 
vas selected, previous experimental work! havin properties of the target Rock targets for impulsiv 
indicated that limestone was an 
deal target rock for fracture re 
i earch. Thus, cast iron was chosen 
as the jet material because this 
metal appears dark in a light target, 
and in addition vields a dark grey . 
black oxide upon high-velocity 
impact. Such a colour contrast 3s 
especially important for fracture ’ 
work. Those fractures definitely 
opened during and immediately 
tollowimg penetration are filled with 
liner metal and oxides, and are ped < 
easily distinguishable from cracks Mac mune 
created by handling the fractured 
target during its sectioning and 
study. Reliance on coloured frae- 
ture fillings means, however, that ploce a 
: fractures that never were filled by linch 
- metal and oxides are indistinguish- 
able from both pre- and_ post- 
penetration cracks in the target. 
To achieve high projectile velo- 
2 Fig. 1 (lef Design f the | iv haped g wed to form the fracture patterns 
cities and obtain a large amount shown in Figs. 3 and 4 
of target response to impact, heavy 
Fig. 2 (right A cast-iron jet derived from a charge of the d: n shown in Fig. 1 (expos- 


cast-iron dimers were fired into re time 


he 
4 
: 
ey 
‘ 
x 
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one inch 
Fig. 3 ipper left) Result of firing a jet into a massive, uncracked 
limestone taruet ipper right) the radial fracture pattern 
fort lasar t ring to a cracked limest target 
wer left) the tw fracture swarms formed at right angles ¢ 
the walla of an anu penetration in a cracked limestone target 
penetrati 


permit te d to break into a few large discrete fragments 


but must be kept essentially unbroken. To prevent 


fragmentation in a brittle target with such a low 
tensile strength as that of rock requires very massive 
targets or very heavy confinement Massive lime 
stone outcrops in place in the Earth's crust were 
ised for the experiments reported in this article, 

iking confinement ‘laterally and into the target 
virtually infinite Targets were able to expand 


only locally through the closing or 
pre-penetration cracks and joints, and perhaps to a 
roinor extent thro igh local decrease 3 in porosity 
rimonts so tar suggest strongly that the presence 
to tormation 


here 


significant metal- or 


of pre cre ks 1s essential 


if fractures intruded by jet metal and oxides 


penetration 
such eracks are lackmg, no 
oxide-intruded fracture patterns developed in the 
targets 
Following the 
tracture system, a routine procedure was 
to prepare the target for study. Melted paraffin 
was poured into the target and allowed to solidify 
detail of the penetration 


loading of the target to create a 


followed 


in order to 


pre serve the 
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walls and help maintain the coherence of the fractured 
target The paraflin was added, immediately fol 
lowing penetration of the target, the target 
(Interestingly, rock penetra 
only mildly Next 
a percussion-type rock drill drill a 
double ring of holes surrounding the area of penetra 
tion and fracturing. Generally, in view of the type 
of jet used for penetration, a | ft. radius was used 
The holes were drilled as close together as possible 
and slightly deeper depth of 
penetration. Following drilling the intervening rock 


was removed by hand to leave a cylindrical p 


while 
was still slightly warm. 
tions are not hot but wari.) 


was used to 


than the expected 


ot 
rock containing the fractured area to be exa uned 
were then drilled 
its point of attachment to the maim 
outcrop, and the entire cylindrical plug was broker 


Several holes into the plug ot 


rock at rock 


free as a single piece of rock. This was taken to 
the laboratory, where it was cut with a power hack 
rectangular block, 
in plastic, and sawed into }-in.-thick slices. Th 
made at right angles to the axis o! 
the penetration, permitting the development ot oa 
rather complete three-dimensional picture of the 
target fracturing that accompanied the jet penetra 


saw into a converuent mounted 


slices were 


tion 

Jet firimgs into limestone have so far Ulustrated 
three 
eut by 


basic fracture patterns when the fractures are 
au plane perpendicular to the axis of the 
These are: (1 
(2) radial patterns around a 


penetration. penetration with essen 
tially no fracturing ; 
circular or elliptical penetration; (3 


the fractures at right angles to the 


patterns with 
walls of a penetra 
angular cross-section 


occur 


tion having a rectangular or 
No metal- or oxide-tilled fractures 


targets (Gaiven a 


truly 


Massive limestone with no pre 
penetration cracks, and thus being unable to expand 
slightly about the penetration, no moetal- and oxide 
Simple metal. and oxide 


found 


filled fractures will form 


filled radial fracture systems are surround 


ing penetrations that occur in previously cracked 


Fig. 4. Fine structure of individual metal- and oxide-filled fractures 


n a limestone target he upper left photograph shows th: 
scopic en helon character f macroscoy ullv li ar 

ractures the upper right photograph shows macroscopi 

echelon fracture alignment tograph st 


the lower left pl 
abrupt junctions between fractures ; the lower right p 
yws the rubble-filled character typical of relatively 
fractures 


typical 
graph sh 


/ 

J 

one inch e 

, 

“Ts 
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Spanish Peaks area in Colorad 
dark lines 


ivke swarms of the 
Dark areas are intrusive centres, 
(Adapted from Knopf, ref 


Fig. 5. The 
western United States) 


intrusive dykes 
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In the case of a target with a pre-penetra 
the 


ing begins on the 


targets 
penetration at an 
side nearer the crack In 
rocks wit] the target 
relatively symmetrical fracture patterns are formed 
Penetrations tend 


tion crac k eutting 


tract 


eracks scattered about area, 


during the penetration pr ICONS 


to become rather angular and irregular in outlins 


towards their bottoms, instead of circular or elliptical! 
In the bottom areas the fractures resulting from the 
appear as swarms at right 
Although not 


hand suggest 


penetrat ion 


process 


angles to the walls of the penetration 


examined in detail, the evidence at 
that the 


is very complex. 


turing immediately below 
Fig. 3 the 
of fracture systems, as well as a section showing the 
complexity at the Fig. 4 
pre sents the fine structure of individual fractures 
Fig ly ke of the Spanish 
Peaks area in the western United States. <A cor 
parison of this ticure with fracture patterns of Fie. 3 
the natural 


a poner ition 
three type 


Treat 
illustrates 


bottom of a penetration 


5 shows the great swarn 


exhibits obvious similarity between 


and artificial fracture-intrusion patterns 


In view of the foregoing similarities in fracture 


and intrusion patterns and the ease of formation of 


models, ] 


fracture patterns im rock am contimuimy 


my work on the impulse loading of rock and earth 


materials 


Amer. Bull 


ACTIVATED NATURAL CRYSTALS 
By Dr. GIOVANNA MAYR 


Faculty of Medicine, University of Milan 


YUCCESSFUL results have been obtained with 
S tritium and carbon-14! and also in experiments 
with lead?, in which it was found that when a sub 
stance is placed in contact with a source in the form 
of a solid-labelled compound, the active substance 
found after some time at a distance from the 
that « 
diffusion 


ean be 
be explained on the basis of 
These 


test 


source annot 
ordinary 
general 
other active sources and different kinds of substances 


results suggested more 


the phenomena with 


experiments to 


for activation, particul rly ervstals. 


[The sources used were ealeium-45, carbon-14, 
phosphorus-32 and sulphur-35, prepared using mater- 
ials supplied by the Radiochemuical Centre, 
Amersham. The ich source was, at the 
beginning of the experiments, 250 uc. As tor 


inactivity of which was previously 


activity OF 
about 
the crystals, th 
checked, in almost all the expernmnents slices were used 
about 2-3 mm. thick, cut in different directions ; im 
several cases it was also possible to make measure- 
the 


apat ite (perpen- 


differently orientated slices cut from 


The specimens were 


ments of 
same crystal 
dicular to the z-axis and parallel to the same) 
perpendicular to the optic axis and parallel to a 
celestine (perpendicular to the w2-axis 
parallel to 


calcite 


rhombic face) 
and parallel to the same 
pyrite (parallel to a cube face and parallel 


gypsum 
cleavage) 
to a dodecahedral face 

The activation was produced by applying the slice 
of the ervetal to the source for a time ranging from 
a few davs to several weeks. At the end of the 
exposure the slice of ery stal was taken off and counted 


on both faces, in some cases—when the activity was 


end-window counter ; in other 
In all cases activity war 
evid rit h the 


that is. the face that had been ke pt in contact with the 


reiger 


high —at a 


‘asses at a gas-flow counter. 


stronger on eontact surfacs 


source, than on the ‘opposite surtace 


The meas 
different times after the 


irernent of these activities was repeated at 


the 
In all experiment 


end oft exposure several 
una also veral months 
Was detected 


ervstals 


weeks 
done activity 
the activated 


Ilford G, 


was alwavs noticed. 


until now, 


this, were auto 


Besides 
radiographed using nuclear emulsions 
phot efttect Csenerally. 
the crystals were activated by exposure to a source, 
the active element of which was of the same chemical 
nents contained inthe moleeul 
iulcium-45 and to pho 


carbon-14 


kind as some of the eler 
eryvetal (apatite to 


ot the 
] 


phorus eaticite to and to 


gypsum to calcium $5 and to sulphur-35, celestin: 


and pyrite to sulphur-35) 


ipt war also made to expose a cryst il 


element of which was not of 


ot the 


to a source wetive 


the same cher 


the 


of them, 


kind as any omponents of 
but allied to on 
eelestine and caleium-45 in this 
A further attempt 


War made by CX ervstals 1O a the actiy 


erystal molecule chemically 


namely 


case the effect was rather strong. 


element of which was not of the same chemical kind 


as any component of the molecule nor allied to one 


of them, namely, and carbon-14 ; also in 


this case an activation effect, although a weak one. 


psaum 


was noticed 
In order to check if the activation of the opposite 
surface was actually due to the presence of active 


4 
ats 
A - 
ee Austin. C. F.. New Mexico Bureau of Mines and Mineral Resources 
Bull., 69 (959 
|. Soc, 47, 1727 (1936) 
? Knopf, Adolph, , 47, 1727 (1936). 
|| 
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atoms and to obviate the effect ot possible secondary 
from the the 
procedure was adopted two superimposed slices 
eut from the same cry stal and equally orientated 
after removal from the 


raciation contact surtace, following 


were exposed together 
source, the slice farther away was tested separately 
In each case this showed a weak activity, and this 
could only be due to the presence of active atoms ata 
distance from the source corresponding to the opposite 

lo check if the activ ity not ed at the opposite face 
of the activated crystal was due to active atoms hay 
contact surface through the 
and to find out if, and how, 


ing migrated from the 
ervatal or along its surface 


the activity passed from the contact surface into 


the ervatal. several crvstala were carefully counted 


avain, then weighed, ground on one face weighed 


an counted again ; thi process was rep ited ReVeral 
face (are 
luring each grinding to renew frequently the materi i! 
thoroughly each gro ind 


times and also on the opposite 
ed for grinding and to clean 


rface before counting This tec hnique ot grinding 
used in some work on ordinary diff 
lifferent In facet, the 


depth Irom ¢ ich 


has been 
Dut the effect ce scribed here is 
decreased with 
surface, but the greatest decrease 


ifter the first grinding ; after this, 


was noticeable only 
the rat yf decrease 
was much lower and always less, the activity reachin 


Chis appears in Fige. 1 and 


i rather uniform value 


2, which relate to examples that illustrate the gonera 


result of experiments of this kind, and refer to the 


wtivitVv measured on both faces oft slices of ilcite 


cut perpendicular to the optic axis and cut parallel 


ia rhombic 
These activities were woasured some months sfter 
t} end of the exposur mid the measurements of the 


pond to eounts done as soon 


48 grinding had been finished. The 


nd surfaces corres 
activity of the last 
.o ground surfaces of each ample, alter a lapse ot 
ared to have 


disorders had occurred 


time, increased (probably lattes 


during grinding 


| 
| 
| 
4 
Th 
“oo 4 
4 . 2 4 
Contact Opt 
irtace irt 
Fig. 1 Calcit it pery ‘ to t pt Distance 
resel fr 1 contact ria Activity 
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00 
4 
4 
Cor 
rita 
Distar fr 
Calcit t parallel t rher ir 
sour represents distance trot nta ir \ ist 
counting 


Che result of the experiment demonstrates that the 


active substance penetrated into the eryst il it 
the same time the particularly high activity moticed 
it both external surfaces otf the slic demonstrates 
that some active substance also migrated along the 


surface The magnitude of this effect, calculated on 
the basis of the 
appeared to be 
assuming that the activity measured corresponds to 
depth of 150 


activitv in the region where it 


more or less sufficiently umforn 


the radiation emitted from a 
about three-quarters the range of the beta racdtatior 


from caleium-45 in ecaleite) and correcting tor self 
absorption, was: 0-0064 ue. gm in the first sampl 
with caleite perpendicular and 0-0022 ueogm. (in 


with calcite parallel) 
ribed to the different 
and exposure tin 


the second sample 

The difference cannot be asc 
directions alone, since 
were also different 

It has been demonstrated that natural crystals can 
be activated by with a 
source It appears that the 
and that this effect 
bination of two effects : (1) 
(bulk effect 
ettect 


geometry 


simple contact radioactive 


active atoms migrat 


mav be considered as the cor 


a migration throug) the 


2) a migration 


along the surface This effect may be 
explained by the fact that the radioactive substance 
present in the excited 
(a) in the source itself by 
emitted and of the 
bh) in the contacting 
radiation up to its full range (a region that can be 
called ‘range layer’ 

Consequently, in the source and in the contacting 
substances, up to the range laver, breakage of bonds 


material in depth 


surtae 
atate 


source pre os an 


means of the radiation 


recoil of the emitting atoms 


substances by mean of the 


ionization and knock-on and knock-off of atoms may 
These facts explain the possibility of atou 
exchange neighbouring 
solids, the production of lattice defects (vacancies 
and interstitials). This, together with the possibility 
of intergranular migration, opens the way to a further 


occur. 


bet ween molecules and, tn 


an 
| 
‘ 
© 
are 
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migration beyond the range layer, which differs from 
ordinary diffusion, because the concentration at the 
origin, instead of being constant, increases with time. 

\ theoretical treatment of these processes, done in 
collaboration with someone else, leads to com lusions 
in agreement with the experimental results and will 
be published separately. Obviously, not only the 
active atoms migrate, but also all kinds of atoms and 
that have undergone collision, and this may 
eceur from source to contacting substance as well as 


Vorsa 
Therefore, the active element observed in the active 


Vice 


crystals by counting will be mixed most probably 
vith the carrier in the proportion 
as in the source so that it 
that, until saturation is reached. 
the effect mav be proportional to the square of the 
specific activity of the source. 

The effect here described differs 
diffusion, not only because it is explained differently. 


inactive same 


itaelf, expected 


may be 
the magnitude of 


from ordinary 


but also because the experimental conditions are 
completely different, as neither particularly adherent 


contact nor heating is required Further differ- 
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ences concern its magnitude and the two kinds of 

The experiinents done up to now are not sufficient 
picture of the effect on crystals, 
but are sufficient to indicate some lines of research 
(a) The dependence of the effect on the chemical 


und of the activated sub 


to give a comp! te 


constitution of the source 
stance, as well as on the lattice conditions also 
dependence on erystallographic structure. (b) The ex 
planation of some concentric ares which were noticed 
on some autoradiographs I shall be pleased to hear 
from others who have done experiments of this kind. 

This research has been carried on in the Department 
of Radiotherapeutics of the University of Cambridge 
I thank Prof. .J. 8S. Mitchell for hospitality and advice ; 
Dr. N. F. M. Henry, of the Department ot 
Mineralogy, who kindly read the manuscript of this 


paper. Also, I thank the Naz. le delle 


Ricerche, which gave grants for my stay in England 
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PATTERNS OF PREFERENCE IN EQUIPROBABLE SITUATIONS 
By Pror. JOHN COHEN and PETER COOPER 


Department of Psychology, University of Manchester 


yb have previously? distinguished two types of 
‘Y gambling situation. In one, the plaver’s skill 


may, if he so decides, affect his success or failure 
in the other, his skill (or what he believes to be his 
<kill) is confined to making the choice, and once his 
choice is made, he is unable to do anything to affect 
the outeome. This second type is the characteristic 
lottery situation and the one with which we are now 
The earlier work was limited to isolated 
and 
now 


coneerned. 
choice situations not properly systematized 
This defect may be remedied by 
new re thod ot representation or ‘model 

All variations of the of choice we 
represented by assigning suitable 


introducing a 
sorts propose 
to study may be 


values to the symbols 


which the s ibject 


is the number of 


where DD) is the number of draws 
can make from a given source (¢); u 
tickets ; 7/7 is the number of 
s is the number of sources of tickets 


non-winning 
and 


winning 
tickets; 

indicates that a ticket drawn from a given source 
is replaced at random before the next draw. 

The experimental procedure required the subjects 
to choose one of two (or more) possibilities of winning 
For example, they could choose to draw ones 
containing ten tickets including 
or from a box containing a hundred 
tickets : ,1, or ,1,. 
from 


a priz 
from a 
winning ticket, 
tieke ts 
The imstructions 

situation to another 
voung and old, took part in these experiments. 
consider the results of the 


box one 


winning 
appropriately 


ten 
varied 
More than six hundred subjects. 


including 
one 


Let us now systematic 

experimental variations in turn 
(i) Effect of (that is, 

or boxes from which the tickets were to be 


number of sources 
drawn 


raryingdg 


The subjects were presented with the following 


four alternatives: 


10, or ,10,; (l. a) 


where s took the values 2? 


OF OL, 


In a further experiment subjects ranked the 


following situations in order of preference : 


100) 10! (2) 


20 

The general result 
with fewer sources, 
cent preferred the alternative in which the ticket 
was to be drawn from a single source (p< 0-01), 

(ii) Effect of varying w and 1 (that is, the number of 
winning and non-winning tickets) 

Three situations examined, 
mathematical probability of drawing 
ticket. was 0-1, 0-5 and 0-9 respectively, 


was to prefer the alternative 
In 1,041 choices, some 68 per 


were when p, the 
the winning 
namely ; 

or 


1” 90 


where take the paired values 1,9; 2,18 or 


where J take the paired values 5.5; 10,10 or 


and 


where take the paired values 9,1; 18,2 or 45.5 

A preference significant) was dis- 
played for choosing from the larger total of tickets 
smaller total 


(statistically 


w+l). when p was 0-1, and from the 


when pwas 0 5 or 0-9, 


a 
2 
or gl, (3, ¢) 
or 10) (1, d) 
} 
7 
or 
1 
male 
ie 
3 
ae 
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iunber ot 


Effect of varying D 


1th} 
iraws 

The principal chores ituations here ere 

ol 

vhere 7, 7 took the paired values LY or 

Che preferences for one or other alternative seemed 
to be unstable fro roup to group except vhen the 
number of draw va counterbalanced by a larger 


alue of w. in which case there was a tendency to 
prefer the latter 
iv) Effect of varyina the mathematical probability 
drau ned the / yf f the ale the 
e.7 rhionately 
Here the chor vas short odds el f winning 
i prize (box of chocolates 7 mu odds (p=-01) of 
vinnu ten boxe The preference was clearly in 
favour of the shorter odds When shillings wert 
substituted for chocolates in another experiment, 
the preferences for short odds virtually disappeared 
v) Points of subye e equivalence of w, l and D 
From additional data provided by our subjects, 
t was possible to determine the mathematical 


ticket when values 


rejected alternative 


probability of drawing a 
and J) in the 


winning 


of w.l vere changed 


by the subject so as to render the latter as attrac 
tive as the chosen alternative The inference 

istified that winning tickets, non-winning tickets 
md draws are not ibjectivel tlued equally when 


alence to either oft the 
‘ Thus the psycho 


Ll to draws is less than that 


adjusted tor equi 


others in the accepts ad alterna 


each is 


logical probabilit attache 


ittached to winning tickets; and 
ssments of 1 are 
otwor 
vi The o 
When our 


sets of different choices 


hye mtr strict 


or 


TLOEL 


ixs more realistic than assessments 


preference 


subjects’ prete rences are stu lied over 


15 per cent 
In fact, however, 
ot 


app ur to 


insitive in the sense. 


the psychologic al value or ‘utility anv alternative 


is not constant but may vary act ording to the altern 
itive with which it is juxtaposed It follows, there- 
tore that the use f a notation which suggests in 
variance (A is preferred to B Bio, therefore A to ¢ 


would be a misapplication of the principle of tran- 
sitivity hus, for example, , 1) may be preferred to 
1,” because of a tller und may be preferred 
to mainly b i large But 10 


ray stall be 


NATURE 


A PHYSICAL THEORY OF CARCINOGENESIS BY AROMATIC 
HY DROCARBONS* 


April 15, 1961 you 
tie neral conclusions. 

The 
experimenter to represent 
and also facilitates the 


introduced 
a great 
interpretation of the res 


notation we have enables 


variety of situation 


generalizations may be hazarded 


is preferred to 
vhen / > wy l j 
Dy is preferred to 


vhen 7 i] 


These may be explained on the ground that wher 
ots than th 


the chances ICCOsSs smaller chan 


are 


of failure, the majority of our subjects concentra 
on the possibility of winning. They prefer, therefor 
to rely on a concentration of winning tickets in tew 
sources; and they prefer a large aggregate of winnin 
tickets to a small aggregate of non-winning ticke 
When, however, the chances of success are equa 
to or greater than the chances of failure, most 
our subjects concentrate on the alternative wit! 


vinning tickets 


the non 


an absolutely small number of non 
They to rely lilution of 
tickets in a larger number of 


rat 
regate ot 


pre fer on a winntt 


pre 


nning tickets to a lar 


sources, and they 


a small ag nom-W 


aggregate of winning t 

When #=/, the choice situation clearly diserinun 
one with a desire 
und the 


chances of failure 


ates between two type sof person 
the 
to 


other with 
Chis 


chances ot 
the 


success 


a desire minimize 


discrimination may prove to have important diag 
nostic value in clinical psychology and studies of 
rsonality 

In general, the preferences seem to be based 


neither on the relative values of D, wand / nor on their 


absolute values, but on some combination of relati 


and absolute values. This is consistent with the results 


of our earlier quantitative studies of 


Such preferences may reflect a ¢ ombination of relatiy« 


me 


and absolute psychological phenomena which ha 
hitherto been regarded as autonomous 
ith r 
other 


for examypl 
s law and the perceptual constancies rt 
theoretical 


situations will be discussed in a full report 


ana que stions of choice 
probable 
of the investigation to appear elsewhere 


'Coten, John, and Hansel, ¢ bk 

Vature, 181, 1160 (1055); 183 
John, Hansel, C. E. M., ar 
Payel 28. 141 (195s) 
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By Dr. J. B. BIRKS 


The Physica 


NUMBER of aromatic hvdrocarbons can induce 
A eancer when injected into or painted on to the 
a mouse These pounds vinel ire ilso 
ircinogen n other sites and in other animals, have 
wen called primar ircir ns' t listinguish ther 
from the secondary carci ens, such as the 4-amino 
tilbenes and 120-compound hich are more 
n, De her 


Laboratories, The University, Manchester 


specific in their biological activity, and which prob 
ablv act through metabolites 
It is observed that there is a significant corr 


and 
J t ate of th 
for 66 hydrocarbo 


the carcinogenicity index 
of the Ist excited = 
noleeule?. An analysis of data 
and 1: 2-benzanthracene derivatives is 
Fic. 1. It is found that 22 of the 23 

3-04 —3 eV. (24 


singlet st 


shown 
carcinogen-~ 
25.9050 


mnsidered have 


‘ 
ts 
f 
rt 
preferred to because of the larger D. 33 
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similar curve to Fig. | 1s obtained, but with its peak 
at BE ~ 3-54 eV., corresponding to a mean absorp 
~ $50 mu. The one tmportant 
, to emit efficiently in this 
ippears to be the essential amuno 
the emission spectrum® of whicl 

24% mu is shown in Fig. 2. 
hypothesis that carcinogenesis hy 
resonance between tryptophan 
and the eareimn molecule, as suggested by the 
above « the overlap integral J has been 
evaluated, with tryptophan as the sensitizer and the 
rocarbon as the acceptor, for the polyeyely 


hvd 
hydrocarbons and |: 2-benzanthrace ne derivatives t he 


ibsorption spectra” of whi h are known The results 
for the methyl derivatives of I » benzanthracene are 
shown in Fig. 3. in which the carcinogenicity index 
mean of the Pullman-Pullman? indices for painting 
and injection) is plotted against J. measured in 


and. of the 43 non-carcemmogens 

} n thi wtive’ region The 

relation indicates that & is related to the 

enicitv. but that additional factors such as 
atfinityv. may al 

be een 

carcinogen molecule and some ce ular constituent 

ommon intermolecular resonance effect observed 

aromatic molecular systems 1s dipole-dipole 

transfer of excitation energy, the theory ol which 

has been formulated by Férster*. The rate parameter 

for dipole-dipole energy transfer 1s determined by 

the overlap resonance: integral 


fluorescence 


re f(A) is the quantum intensity of 
emission of the sensitizer molecules, and ¢4(A) is the 
olar extinetion coefficient of the acceptor molecules 
wave-length 
E, is the edge of the Ist inglet s-electron absorp- 4, Mor ethy! at imethy I ves of 1: 2-benza 
t on band. which has a mean energy B = E, OD eV. 


nicity is plotted against E a 
nzanthracenes, which 


biological activity, have always proved 
and critical group of compounds 
correlate some physico 
wenicity. Pullman and 
etronie theory fails to 
rences within this group, and 
other physical and chemuica 
satistactory corre 
nties im the “at 
owance has be 
or difference between e¢ and 
ition and in the cellular environment, and 
has been taken of the protein affinity 
lrocarbon, the monotonic relation between 
carcinogenicity x shown in Fig. 3 
Phe strueturall lated potent carcinogen 
cholanthrene vethvlehe lanthren: 
. Iso have high values of J 2,250 anc 
J =2,200 respectively, consistent with those of th 
methvl-l : 2-benzanthracenes. 
Hi ick Iberae ran Moldenhaue rShave shownexpert 


entallv for a number of aromatic hydrocarbons that 


the formation of a stable complex with mouse-skin 
proteins is a necessary, though not a sufficient, cor 
f tryptophan dition for carcinogenicity. The outstanding exceptio! 


: 
— 
++ 
) 
henzantl ene deriv arbitrary nits 
$000 | 
2 
'N\3 
5 10 4 
000 
| 
| 
8.10 
Te) 
7 } 
2,000 
‘ 
Henee if the earemog ary 
\ 
> \ 
/ 
\ 
\ 
\ 
= 
j 
» . 
Wave-length 4 (m 
ig uore ence spectrum 
f 


to a simple correlation between protein binding and 
carcinogenic : 2:3 4-dibenzanthra 
cene, which although non-carcinogenic is as tightly 
as the 4-benzpyrene. 
The absorption spectrum ¢4(A) and the ‘tryptophan 
overlap’ spectrum ~)A* of these two 
pounds are compared in Figs. 4 and 5. J is only 1,200 


activity is 


bound potent carcinogen, 3 


A) EAI com 


for 1:2 :3:4-dibenzanthracene, compared with 
J =6,200 for 3:4-benzpyrene, showing the major 
difference in their dipole dipole resonance with 


tryptophan. 

The values of J and carcinogenicity index for other 
polyeyclic hydrocarbons are listed in Table 1. All 
the carcinogens have high values of J, with the sole 
exception of the weak carcinogen 3: 4-benzphenan 
threne, while the non-carcinogens have usually low 
of J. Some of the larger 
(for example, 
which have FE, well below 


non -carcinogenic 
pentaphene), 
have 


values 
molecules pentacene, 
the active 


J due to the overlap ol 


anomalously large values of 


their 2nd x-singlet absorption band with the trypto 
phan emission If only the overlap with the Ist 
=-singlet absorption band of the hydrocarbon 1s 


considered, and the corresponding overlap integrals 


J, are evaluated, these anomalies disappeat The 
use of J, rather than J appears justified, since the 
tryptophan emission occurs from the Ist excited 

sinulet which may be expected to resoruite 
with the corresponding exe ited state of the hvdro 


The polarizations of the Ist and 2nd excited 
the 


carbon 


states are orthovonal, and it 18 suggested that 


0 


Wave-length 4 (my) 


Fig. 4. 4-dibenzanthracene 


2 Absorption (log,.. €4 
tryptophan overlap’ (/,(7 


e4(A)A*) spectra 
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= 


200 


320 


Wave 
Absorption (log,,. and ‘tryptopl 
‘) @4 a*) spectra 


length 4 (my 


Fig 4-ben 


overlap’ (Uf, 


hydrocarbon molecules are bound to the proteins wit! 
their axes and planes approximately parallel to those 
Such alignment would 
Ist 
2nd 


of the tryptophan molecules 
vreatly enhance the resonance with the 
with the 


excited 


state, and exclude resonance excited 


state 
On the the 
between J, and carcinogenicity, 


correlation observed 


it 18 proposed that a 


basis ot close 


primary carcinogen should satisfy two fundamental! 
conditions (1) it should form a bound cormple> 
with protein ; (2) its first singlet +-electron absorp 
tion band should overlap strongly the emission 


spectrum of tryptophan, vielding a high value of J 


Neither of these conditions requires that the primary 


ecarcinoyven should nece ssarily undergo any chemical 


Table 1 PRYPTOPHAN RESONANCE 


POLYCYCLIC HYDROCARBONS 
1 ENICITY 


INTEGRALS AND CARCINE 


ene 0 
phthalene 


inthrene 


diber 
zanthr 
Anthracene > 
1:2 s-dibenzanthracety Of ~ 1 
1:2:5: 6-dibenzanthracen: ~ 2, 40K 

4:8: 0-dibenzpyrene ~ 


libenzpvrene “ei ~ 


i 


zanthracene 


wenhe 
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4 
| | 
— 
= 
10 | 
& 
20 fos 
| 
Carcino- 
Na 
1 : 2-benzpyrene 1,750 ~200 
Picene 1.600 ~260 0 
3 : 4-benzphenanthrene 400 
300 — — 400-420 
Pentant ‘ ~100 ‘ 
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change, thus distinguishing the present theory from 


alternative biochemical theories of carcinogenesis 

This is consistent with the observations of Peacock. 

Beck and Anderson®, who found that 3:4-benzpyrene 

persisted in its original form in mouse skin tissue over 

it period of 4 months, during which tumour initiation 


luded that the chance of inducing 
varied directly 


The V com 


a tumour as the persistence of un 
‘hanged benzpyrene at the site of injection 

The proposed theory is consistent with the ‘protein 
deletion’ hypothesis of carcinogenesis, favoured by 
Haddow that the 
between carcinogen and protein leads to the loss of 
proteins 


which considers interaction 


involved as enzymes essential 
The results indicate 
containing tryptophan 


function of 


for the control of growth. that 
the deleted proteins are tho 
This is « hemieal observations 
that mouse tumour tissues are about 20 


ontent 


nt with bi 


mMisist« 
per cent 


in) tryptophan compared with 


ips the most interesting aspect of the the 


indicates that the tryptophan molecules are 


Ist exc ited T-sinul atate af some stage in 


biochemical process, and that it is the 


itation energy by transter 


vhich hinders or 


resonance 
prevents th 


in synthesis 


NATURE 


235 


Note added proof. Other collular constituents, 
notably the DNA and RNA purines, guanine and 
adenine, states at ~ 4 
and tluoresce weakly at 4 ~ 350 mu. The postulated 
similar to that 
where it is 
therefore be 


also have 

observed ith 
produced by 
with the 


which is 
bioluminescent 


T-excitation, 
SVSTOMS, 
oxidation, might associated 
and biosynthetic 

Further 
transfer between molecules of 
to elucidate more fully the 


vonetie processes 

tudes of « omplex formation and of energy 
biological interest are 
being made mechanisms 
is and other biological processes 

of Dr. F. H 


Read, who evaluated the overlap integrals. 
Row. Soc., A, 249, 207 


of carcinogene 
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NATURE OF THE ‘INFECTIVE RIBONUCLEIC ACID COMPONENT’ 
IN CELLS INFECTED WITH ENCEPHALOMYOCARDITIS 
VIRUS AND THE ‘VIROSOME’ CONCEPT 


By A. J. D. BELLETT and A. T. H. BURNESS 


Virus Research Unit, Medical Research Counci! Laboratories, Carshalton, Surrey 


JHENOL extraction at 4° ¢ ot ascites turmou 
| cells infected with murine encephalomvyocarditi 
| RNA), althougl 
extracted from the purifie: 
by similar treatment dence has 
wl that the RNA ec nt in infected 
precursor? synthe the nuclei* 
deposited 
eparations are 


this le is 


irus vields infective ribonucleic acid 


been 


the latter cannot be 


lipse phase ; 
us when cr 
but apart from known 
The nature of this component has heen 
gated by treatment with ribonuclease and 
Land reported here 
tive RNA treated with 
when added to 
ilthough untreated RNA so! Ribonuclease 
treatment (1 ugm./ml.) of cells infeeted RNA 
greatly reduced the number of cells releasing plaque 
forming virus, even when th 
delaved until 2 hr. after infection 
other hand, ribonuclease treatn 
encephalomyor ‘us did = not 
duce the sleasing if the 
nzvme were added at | hr. or at 4 hr. aft 
Table 1 This suggests that in the RNA « omponent 
isceptible to 
hr. and 4 hr 


free’, or in any 


ribonuclease did not 


ive rise to virus susceptible cells, 


th 


enzyme treatment was 
(Table ] Orn the 
wnt of cells infected 


with murime 


number of cells r 


infection 
synthesized 
RNA 
accessible to the 


phe nol extraction and 


between 1 after infection®, the 


tself is not way 


action of ribonuclease 


This suggestion was further supported by experi 
concentrations of the 


ments in which a series of 


enzyme was added te hr. before infection, and 


the infected cells then left to svnthesize virus while 
Yields of infective 


of virus 


still in contact senzyme 
RNA and of 
growth were le "! at each enzvine concentra 
tion, as was the killed by 
able 2). Ribonuclease did not significantly decrease 
the amo int of virus pr xduced or the number of cells 
RNA 


enzyme concentrations equal to or 


virus after one cycle 


number of cells virus 


killed the infectivity of was 
affectod at 


than 100 ugm./ml 


preparations 
only 
Phenol extraction may 
remove | ribonuclease from 


oncentration of enzyme, 80 


preparations 


eontaining & ich a high ( 


EFFECT O tIBONUCLEASE ON CELLS INFECTED WITH RNA 
WITH VIRUS 


s when tested 
ction 
4 hr 


Wa 
inc Birks, J. B., Dise. Faraday Soc.. 27. 24% (1959) 
Schoental, R., and Scott, E. J. Y Chem. Soc,, 
lef Forster, Th tan. Phys., Ser. 6, 2, 55 +45), 
Teale, F. W. J., and Weber, G., Biochem. J., 65, 476 (1957 
es normal Friedel, R. A., and Orehin, M., Ultra-Violet Spe 
1 nd Hall, 1951 
Pu 1, A id Pullman, B., 
hen) * Heidelberger, C., and Moldenhauer, M. 
ss of this ex * Peacock, P. R., Beck, 5., and Anderson, 
1044 
o the carcinogen Haddow, A inn, R Biochem., 24, 689 (1955). 
prote Singer, E. J., and Cerecedo. L. R., Growth, 21, 141 (1957) 
4 
PE 
ji 
yy 
| 
i 
Cells) ml. forming plaque 
at th tated time afte 
We tr } lhe 
Cells tre i wit ir 
Virus? x 10 1:2 10° 
ribonuclease 70 x 10 =x 108 
te 
*Cells 5 » RNA 5 x ‘ plaque-forming units/ml! 
Numt Ils releasing virus calculated as t lifference in plaque 
titre between the whole culture and the supernatant after ntrifuging 
ad Cells incubated with 1 agm./ml. erystalline ribonuclease for 15 ny 
Cells 5 =« 10*%/m virn 10° plaque-forming units/r 
ee Number of cells releasing virus estimated by direct plating of cel a 
after antiserum treatment and washing 
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T OF RIBONUCLEASE PRESENT DURING 


ral 


Virus yield (plaque- 
w 


re tl reduced after infec 
o4. mh of thos wh, although the absolute amounts of 

i Is and enzyt r 1ined constant 
that at least some of the loss of unfectivity Trey have 


bonuclease 


attacking RNA 


However, even if the 


been caused by residual 1 

eed’ by phenol extrac 
ffect of the enzyme at 
RNA cor ponent itself, 
100 times more resistant 
free RNA 


These experiments did not exclude the possibility 


tion 
high concentration is on the 
the 


to the action of 


latter must be at least 
thonuclease 


thin 
that ribonuclease cannot penetrat« the cell or nuclear 


RNA component in its intra 
from attack 


membrane, so that the 
protected 


cellular 


rhis seems unlikely, 


location 18 enzyvrn 


however, since ribonuclease 


eur apparently overcome these barriers in cells 
nfeeted by RNA preparations 

o excluded experimentally by 
cells 3 hr. after 


each fraction 


Such protection was 

homogenizing and 
infection with virus 
with 5 
at room temperature 


fractironating 
anal /mil. 
ribonuclease for 30 min RNA 
was extracted from the fractions using cold phenol 
and titrated in mice (Table 3) 
in the infectivity of RNA from 
be detected following enzyme treatment. 


then incubating 


No significant change 


any fraction could 


! e 3. RESISTANCE OF FRACTIONS OF INFECTED CELLS TO RiBoO 
NUCLEASE 
Infectivity of RNA (LD,,./ml 
Untreated Ribonuclease 
NA preparation fron control treated 
Vhole cells i" 1,000 
Mitochondria 
lier a4 al 14 
Cells wer nfected wit plaq forming scell of murir 
hal tis te for hr. at 
Mart E. M., ¢ J..and Work, T.8., uny hed 
it trifu I \ my 
! wi t r ta ribor wl ist 
: 1. at room t perat RNA was pr sired from treated 
sampl and tested for infectivity 
The resistance of the RNA component to ribo 
nuclease can be partly overcome by preliminary 
! ibation with ar proteolytic enzvine, papain 
lable 4) When the 10.000¢ deposit of lvsed-infected 


ochonadria. cont 
after 


nuclei and mi 
the RNA 
exposed to papain concentrations 
the RNA which could be extracted was not rendered 

s imfective However, treatment 
the papain reduced the infectivity of 
RNA by one logarithmic RNA extracted from 


fractions treated with LOO ugm./ml 


aming most of 
component 3 hr infection®) was 


up to 10 vem 


ribonuclease 
following 
unit. 
papain followed 
gm./ml. ribonuclease totally lacked infectivity 

but this concentration of papain by itself considerably 
the amount of infective RNA which could 
Thus it would that the RNA 


component contains a protein which is combined in 


bv 5 


reduced 


be recovered seem 
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EFFECT OF PAPAIN AND RIBONUCLEASE ON THE RNA CoM- 


PONENT 


Table 4 


ved at 10,0009 for 


teine-versene citrate 

mecentrations shown a t at 
40 mit The pH was the ists Wa le 
to a sample to give a concentration of o war ! treat saumiy 


rved as a control After 30 n utr mt rat the samp} 
were frozen RNA was extracted and test t t 


that 
normally 


way it ois 


but 


susceptible to the action oft 


such a 
the RNA from the 


protects 
action of ribon iclease 

The RNA component m cells infected with murime 
encephalomyocardit is, theretore, probably consists of 


ribonucleoprotein particles, which represent — the 


vegetative’ form in which the virus is present duriny 


the eclipse phase. These ribonucleoprotein particles 
are smaller or less dense than the viru or the 
the infected cell, 
virosomes’ by analogy with ribosomes, 


but 


ren overed 


micro 
propose to call 
RNA 


since little 


somes of and we 
therm 
extracted from virosomes 18 infective, 
can be from 


plaque-forming rial 


infected cells during the time when large numbers 
of virosomes are present, the particles thermselves 
may have a low probability of initiating infection 
Franklin, Weeker and Henry' also showed that 
ribonuclease treatment (10 
of mouse brain infected with mouse encephalomyelit is 
virus did not reduce the infectivity of the RNA 
afterwards extracted by phenol at 4° They 
concluded that the source of infective RNA 
from infected tissues was the virus particle, based 
on the fact that RNA could be 
from purified virus using hot phenol and the assum} 


1.) of a homogenat: 
sole 


infective obtained 


tion that only the virus particle is resistant to 
ribonuclease. Our results, however, suggest that 
some virus precursors may be resistant to ribo 
nuclease. Moreover, theoretical difficulties occur 


if their conclusions are extended to other viruses 
which, like murine encephalomyocarditis, lack a 
stage sensitive to ribonuclease in multiplication 


If RNA 


into mature virus, it should be impossible to extract 


becomes infective only after incorporation 


infective RNA from infected cells before mature 
virus particles are present Since there is an 
imcrease the quantity ot inteetive RNA extracted 
luring the first four hours after infection with 


murine encephalomvocarditis virus. it would, there 


fore, be necessary to postulate an inerease in the 
number of mature infectious particles present 
during this time, and one would expect that 
this increase would be detectable by other means 
There is good experimental evidence that a tru 
eclipse phase occurs in the multiplication of murine 


encephalomyocarditis virus® and that the source of 
infective RNA is not the virus particle! 

The eclipse phase, infectivity of extracted RNA 
and ribonuclease resistance of ‘vegetative’ virus, can 
be reconciled by the concept of the virosome. The 
infectivity of virus is then a property of its RNA, 
but in the infected cell this is present during the 
eclipse phase in small ribonucleoprotein particles, 


= 
NATURE Vou. 19¢ Nee 
Ribonuclease concentrat Infectivity of RNA 
0 ) 1.000 Untreated freated witt 
Papain neentration control ribonuclease 
stained by eosin) 7s 4 fist 
‘ 1 x 10*/ml.) left for hr. att at perature with rit Cells were lysed by osmotic shock r. after et with 4 plaqu ae 
ea und then infected with 3 plaque-forming units cell of murin forming unit lof murine encephalomyocarditis virus. The lysate wa- e vue 
slomyocarditis virus. After 5 min. more at room temperature 
t if t 
: 
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virosomes. The funetion of the virosomal protein is 


unknown ; it may be involved in synthesis of 
virosomal RNA or simply be required to protect or 
stabilize the RNA. This protein presumably lacks the 
specific surface structure, which, in the mature virus 
particle, is necessary for adsorption or penetration of 
the cell, while the ribonucleoprotein particle may be 
too large to be taken up like a molecule of RNA ; in 
this case, the virosome would not be infective and an 
eclipse phase would be observed. After eclipse, the 
Virosome is coated with surface protein and acquires 
the properties of the infective particle This extra 
proteim may also make the particle more resistant 
to phenol extraction, so that it is necessary to use 
hot phenol to obtain an equivalent yield of infective 
RNA 

In the case Of viruses with a ribonuclease sensitive 
stage in multiplication’, the RNA in the ‘vegetative 
be either some 


are 


free, 
the 


astute bound or since 


leoproteins action of 


sensitive to 
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ribonuclease’. If these ribonuclease-sensitive materials 
some other means to consist of easily 
ribonucleoprotem they 
could be called virosomes, providing they contained 
infective RNA but themselves had a low probability 
In the test for infectivity of 
be essential to 


RNA 


virus 


were shown by 


dissociated particles, too 


of imitiating infection 


ribonucleoprotein particles, it would 
exclude that due to spontaneously liberated 
Therefore, be contined to 


without 


Virosomes not 


systems a ribonuclease-sensitive stage in 


multiplieation 
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ITS SIGNIFICANCE IN THE GENETICS AND 


EVOLUTION OF HAMOGLOBIN 


By Da. WOLF W. ZUELZER and ABNER R. ROBINSON 
The-Child Research Center of Michegan, Detroit, Michigan 


P PSHE recent hypothesis of Ingram and Stretton! 

| visualizes the thalasswemias as true hwemoglobino- 
pathies characterized by amino-acid substitutions in 
either the «z- or the the hemovlobin 
molecule, which remain electrophoretically ‘silent 
because they do not alter the net electric charge but 
mnanifest themselves by depressing the rate of syn- 
The theory covers the genetic 


3-chain of 


thesis of haemoglobin. 
mechanisms controlling the structure and production 
of x- and §-chains and the adult 
hemoglobins, but does not specifically account for 
the ~-chains of foetal hamoglobin, for the occurrence 
of which under normal and pathological conditions 
has vet been 


thus of major 


no satisfactory genetic hypothesis 
offers d 

We wish to extend the speculation SO as to account 
for the formation of hemoglobin F and to present a 
unifving concept which relates the biochemical and 
venetic facts concerning hemoglobin synthesis in the 
course of normal development as well as in the 
thalassemias and the hwmoglobinopathies to basic 
control by the two pairs of genes known at present 
and 6-genes. Our thesis is that the production 
of y-chaims is under the control of the same pair of 
the formation of $-chains. 
once the maturation of the foetus has reached the 
point where adult hemoglobin can be made. We are 
aware that this concept involves seemingly radical 
concerning the 


aus 


which determines 


departures from present notions 
effects of the genetic coding mechanism on protein 
synthesis. On the other hand, the hypothesis seems 
capable of reconciling an extraordinary number of as 
vet poorly explained observations of diverse nature, 
biochemical, genetic and 
body of evidence no 


hwmatological. 
evolutionary, which form a 
fundamental theory can ignore 

The concept arose from the study of Caucasian 
pedigrees in which two distinct thalassemia genes 


elinical, 


could be identified in heterozygotes by their divergent 
effects on the minor components hemoglobins A, and 
F (ref. 2) familiar 
pattern of an elevated A, 
barely elevated values for hwmoglobin F. 
was consistently associated with normal values for 
A, but exceptionally high levels of hamoglobin 
The presence of the 


One gene produced the now 
fraction® with normal or 
the other 


ranging from 4 to 12 per cent 
two variant genes in one person had resulted in the 
classical picture of homozygosity, Cooley's aniemia, 
that is, the genes ‘interacted’. 

It is now known that both hemoglobins A, and F 
possess x-chains* The elevation of either com 
ponent in a thalasse#mic heterozygote thus militates 
against a x-chain formation and 
indicates that both thalassemia variants observed by 
us were of the $-variety, involving substitutions in a 
The difference between hawmoglobins F and 


depression of 


3-chain. 
A, resides in the polypeptides complementary to the 
x-chains, the former possessing y-chains whereas the 
latter has now contain so-called 
§-chains*. Since the primary effect of $-genes should 
be limited to substitution and depression of synthesis 
of $-chains proper, the question arose how in these 
3-thalassw#mias the variant could) mediate 
differentially another effect, namely, the elevation of 
a y-compound in one case and a §-compound in the 
mechanism 


been shown to 


3-yvenes 


other. Clearly a simple compensatory 
involving independent effects of hypothetical +- or 
§-genes was not adequate. 

The simplest possible assumption seemed to be that 
the character or site of the substitution in the $-chain 
itself determined the nature of the by-product, y 
or §, accumulating in consequence of a ‘block’ in the 
metabolic pathway of 8-chain synthesis. Depending 
on the nature of the block caused by one or the other 
substitution, one or the other alternate pathway was 
bemy utilized and the resultant y- or 8-chains (that 
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is, potential 6-chains which failed to achieve normal 
structure) combined with available a-chams to form 
either hamoglobins F or A,. The two thalassamia 
might accordingly be written 
and 8X6 (or 6X4.) to characterize the two substitu 
Tions 


genes for 


In this view, y- and §-chains become primitive or 
altered $-chains, the production of which would thus 
Regarded as primitive 
6-chains, the y-chains of the alkali-resistant 
vlobin F of the foetus should then also be controlled 
by the genes which in later life determine the pro 
Om this hypothesis, the ‘switch 
to he#moglobin A m the 
can be viewed as a modulation of 
effect, induced in the 
maturation, an event for which many precedents are 


be cont rolled by 4-cenes 
hvemo 


duction of $-chains. 
over, from hamoglobin # 
normal foetus 
@ single genetic course ot 
known in the behaviour of enzymes and hormones 
At a given point in ontogeny a previously imactive 
enzyme may become active, opening up anew meta 
boli the which earlier 
induces synthesis of y-chains now expresses its com 


pathway, and sume gene 
plete structure and induces $-chain formation 
Lhe implication that y- and 6 


t 


as well as 6-) chaims 
large parts of their structure in common 1s in 
keeping with the results of ‘finge rprinting” and amino 
The further 
unplication that a common pathway ts utilized in the 


acid analyses of human hawmoglobins" 


synthesis of ultimately divergent products requires 
the assumption that protein molecules can be assem 
bled in a step-wise manner, a possibility not vet 
excluded by the known facts concerning the template 
action of the substrate DNA. 
is not necessarily in conflict with the basic concept 
of fixed genetic templates. It merely stipulates that 
the same complement of genetic material present in 
the fertilized ovum as in the fully developed indi 
vidual different effects different 
conditions of internal or external environment 


The conse quences of this hypothesis as applied to 


pen This assumption 


may exert under 


normal and abnormal human hamoglobim synthesis 


can now be examined 
a later 


Ccomes 


If y-chains represent an early and 8-chains 
expression of the activity of $-genes, it 
to visualize how the 
hoth 
metaboli 


same erythrocytes can 
and <A. As the final 


8-chains can be made in 


possible 
eontain hamoglobins 
system matures, 
cells already containing a complement of ‘primitive 
S. that is, Y Increasingly the production oft 
newly synthesized hamoglobin will entail the use of 
the ultimate pathway 


chaims 


The gradations obse rved in 
the acid-resistant staining of hemoglobin of neonatal 
erythrocytes’ correspond to the proportion of 4 and 
cell The y-pathway 
would seem to be a simpler one which always remains 


6-chains in each individual 
open. Synthe sis of &-chains 1s relatively more com- 
plex, though established it is the 
efficient but a residual minimum of 
utilization of the y-pathway always persists, hence 
the minute amount of haemoglobin F 
adult 

It is more difficult to sper ulate on the biochemical 
and genetic basis for the production of the 8-chains 
of haemoglobin A, Stated in a 
original observations indicate that primary control by 


once more 


mechanism 


in the normal 


general wav. our 
3-yenes influences the rate of production of §-chams 
ana poss bly the 


activity of 8-genes if such exist 
the utilization of a 
which would permit the hypothetical 


}-genes to complete manufacturing §-chains only if 


might visualize common 


pathway 


the sequence of amino-acids up to the ‘branching-off 
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point’ under the primary control of $-genes 
normal, and one might then use the purely operationa 
For the purposes 


were 


term, ‘secondary genes’, for 6-genes 
of our main hypothesis pertaining to the genetics ot 
hemoglobin F and 
immaterial whether such a relationship or 
several alternatives is assumed. The crucial point 
the actual that certain 
stitutions in a $-chain appear somehow to regulate 
the production of both y- and 6-chains. 

The assumption that the formation of y-chains 
utilizes a simpler pathway than that of 
be interpreted in terms of evolutionary theory. 
alkali-resistant adult hamoglobin of 
may be indicative of a y-chain component refleetimy 
an earlier evolutionary stage, and the final develop 


its evolutionary meaning, it ts 


one «at 
sub 


remains observation 


4-chains can 
The 


lower animals 


ment of a $-chain ty pe of haemoglobin may represent 
a relatively late achievement of aigher species brought 
about by a mutation of a ‘y to a ‘3-gene’. It 
this were true, the transient occurrence of a ¥ 
type, hemoglobin F, in the human fuetus would be 
truly part of the recapitulation of phylogeny. An 


gene 


chain 


even more speculative possibility ts suggested by the 
ontogemnet i stability of the a-chaims, which may be a 
still older evolutionary of polypeptide- 
utilized for haemoglobin formation. The development 
of the y 6 type might then re present itself a mutation 


species 


of an original «-gene. and one is tempted to com the 
terms paleo-, meso- and neo-hamoglobins 

As visualized by Ingram and Stretton, the many 
amino-acid substitutions theoretically 
either the a- or the 8-chain of the 
cule allow for many variants of either type of tha 
The substitution may be thar 
S-residue- 


possible 
haemoglobin mok 
assvemia. more drastic 
those leading to a mere increase ot ba or 
and may result in the production of identifiabls 
anomalous compounds such as hemoglobin Lepore* 
which appears to be the expression of still another 
pene It that in tha 

asswemic heterozygotes with hemoglobin Lepore. 
in the heterozygotes with the 8» type of 
observed by us, the A, fraction was not 
suggesting that this particular block likewise 
not be associated with increased utilization of the 
normal §-pathway. The combination of the Lepore 
trait with an ‘ordinary’ thalasse#mia gene of type 6*° 
resulted in thalassemia major, as might be expected 
in an individual lacking the 
the production of normal $-chains altogether. 

It would appear that in the presence of a severe 
block in 8-chain synthesis, y-chains are most readily 
made, presumably because the pathway utilized for 
their production is always open—as if the block were 
‘distal’ to the ‘branching-off point’. Thus, hamo 
globin F accumulates in all situations in which there 
interference with the synthesis of both 
4-chains, whether the gene combination produces two 
identical or merely similar 
thalassemia), (the homozygote 
observed by us), Lepore) (Lepore-thalassiemia 
and probably in other variants yet to be found. The 
large concentrations of haemoglobin F in thalass:emi 
homozvgotes as wel] as the great individual varia 
tions reported from case to case (20 90 per cent 
become understandable when the result 
of blocks of varving synthesis of 
3-chains 

The genetic basis for the large amounts of haemo 
globin F found in earriers of the so-called ‘High FE 
gene is obviously very different from that involved in 


$-thalass@mia is of interest 


gre Tht 
increased 


could 


genetic mechanism for 


is 
substitutions 
(‘classical’ 


viewed as 


severity in the 


thalassemia. Such persons show no hematologica 
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sbnormality but exhibit 20-40 per cent hemoglobin 
F (ref. 9). The gene is transmitted in a simple Men 
felian manner and appears to be allelic to the genes for 
(ref. 10) and others already known 
3-chain The high per 
centage of hemoglobin F reflects not 
secondary accumulation of y chains resulting trom a 
block in the svnthesis of an altered $-chain but a 


emoglobin s, C 
mutations’. 
presumably 


to repre semt 


back mutation’ of a B-gene, making it assume the 
more primitive DNA structure coding for y-chains as 
postulated in the evolutionary theory above—-a 
molecular atavism as it were. The existence of such 
i mutation does, in fact, strengthen the evolutionary 
hypothesis 

It now seems possible to grade the various sub 
titutions in the 8-chain on the basis of the severity 
of the resultant blocks. Evidently the thalassaemias 
represent the most drastic of the many possible sub- 
and/or §-chains accumulate, at 
least to a small degree, even in the heterozygous 
state. Synthesis of haemoglobin is so severely reduced 
that the individual erythrocytes cannot fill them 
selves with pigment and hypochromic 
microcytic. By contrast, the substitutions involved 
n the sickling mutation and in hemoglobins C, EF, G 
ind F (when produced by the ‘high F’ gene) are less 
irastic, that is, they reduce the rate of synthesis of 
the abnormal 8-chains to a lesser degree. No y- or 
3-chain residues accumulate and no hamatological 
effects are observed in the simple heterozygous con 
However, the oceurrence of target cells in 


stitutions, simce 


he« ome 


dition. 
some of these states sugyests less-than-optimal filling 
of the erythrocytes with hamoglobin, in keeping with 
the reduced proportion of the abnormal hemoglobin 
as compared to haemoglobin A in 
but the reduction ja total cellular haemoglobin syn 
thesis is not great enough to lead to measurable 
microcytosis. Some substitutions may not apprect- 
ably affect the rate of synthesis. 

One might thus construct a tentative ‘map’ of the 
polypeptide substitutions based on the relative 
severity of the resultant blocks (and not to be con 
strued in any strict ‘geographical’ sense) as follows 
3A X Lepore 8S, BE and BF and 


heteroz\ votes 


fa 
4 
fA 


Homozygosity should result in increased produc 
tion of hemoglobin F in proportion to the severity 
of the resultant block. The thalass#muias, repre- 
senting the drastic substitutions, show the 
highest proportion of hemoglobin F. Thalassemia 
major is also the severest of the clinical syndromes, 
with severe anwmia and hemoglobin deficit: within 


most 


the red cells. 

Homozygosity for the sickling gene is complicated 
by the catastrophic effects which the physical state 
of hemoglobin 8 in deoxygenated cells can produce 
on the survival of erythrocytes. Here the additional 
stress created by the rapid rate of haemolysis may 
enhance the effect of a mutation which, in terms of 
ts primary effect on the rate of haemoglobin sy nthesis, 
would appear to be relatively mild, judged from the 
heterozygous state. Thus the made on 
enzymatic processes for the synthesis of the abnormal 
4-chains may be inordinately great, and part of the 
available substrate is forced into the less demanding 
y-pathway. This may explain the presence of variable 
and usually modest amounts of hamoglobin F in 
homozvgotes for the S-gene, and the 
hemoglobin F increases in homozygotes for the © 
substitution at exactly the 


demands 


absence of 


gene, which 
same point in the molecuie. 


causes a 
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When a 4-thalasszemia combined with 
another $-chain mutant such as S, C or E, the affected 
individual is unable to make any normal $-chains. In 
such double heterozygotes, hamoglobin F may be 
expected to accumulate to an extent determined by 
the nature of the The interaction 
effect apparent in the high proportion of the abnormal 
hemoglobin 8, C or E in persons who possess only 
gene for S, C or E reflects the fact that the 
thalasse@mic substitution is much more drastic than 
any of the ether mutations ; or, in other words, 
that the rate of svnthesis of the thalasszemic $-chain 
is much more depre ssed than that of the $§-chain 
carrying an 8, C or E substitution. The relatively 
large inereases in hemoglobin F observed in all these 
interaction syndromes may thus be attributed 
chiefly to the drastic depression of that $-chain which 
carries the thalass:emic substitution and is channelled 
the y-pathway. 
mutant $-genes other than 


gene is 


substitutions. 


one 


principally if not exclusively imto 

Combinations of two 
thalassemia and 
effects might be expected to result in smaller, if any, 
increases in hemoglobin F and in less severe anzemias 
Sickle cell hamoglobin C may serve as an 
example. No increases in haemoglobin F 
have been reported. The approximately equal pro- 
portions of hemoglobin S and hemoglobin C in this 
condition indicate the equivalence of the substitution 
effects caused by the S and C genes (as might perhaps 
be expected from the similarity of the mutations 


causing less severe substitution 


disease 


seem to 


themselves). 

In x-thalasseemias the production of hemoglobin 
F—or for that matter of hemoglobin A, —should not 
be enhanced, since these eompounds contain « chains. 
combinations with sickling or 
genes seem to 


In non-interacting 
hemoglobin C genes, «-thalasszemia 
be involved. The proportion of hamoglobin S or C 
in such cases is no greater than expected in simple 
heterozygotes, the inheritance is non allelic, the pro- 
portion of hemoglobin F is not increased and the 
values for both hemoglobin F and haemoglobin A, in 
the thalasswemie relatives are low or at most normal'', 
Available space does not permit a discussion of the 
implications of our hypothesis for the group of 
x-thalassemias. It may be pointed out, however, 
that the transient appearance of Bart’s hemoglobin, 
a y-tetramere'®, followed by the appearance of hamo- 
globin H, a in H-thalassemia, which 
has been designated on other grounds as an «-thal- 
assemia', is in keeping with the assumption that 
the same genes successively induce synthesis of y- and 
4-chains. 

Small hemoglobin F have 
observed in a variety of unrelated hematological 
conditions. In the light of the hypothesis presented, 
this phenomenon may be interpreted as the result 
of stress leading to maximal utilization of enzyme 
systems required for $-chain synthesis, with ultimate 
development of a deficit necessitating the increased 
use of the alternate (y) pathway. Such a mechanism 
was invoked above in order to account for the 
relatively high concentrations of hemoglobin F in 
sickling homozygotes as compared to homozygotes 
for hemoglobin C or E genes 

The hypothesis presented here, though based on 
apparently crucial observations, extends specula- 
tively to many assumptions. It is presented because 
it seems to fit observations concerning the 
structure and geneties of human hemoglobins and 
because it can be tested in a variety of ways, exper!- 
mental and clinical. 
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COMPLEMENT-FIXING BLOOD GROUP ANTIBODIES WITH SPECIAL 
REFERENCE TO THE NATURE OF ANTI-Le’ 


By Dr. F. STRATTON 


National Blood Transfusion Service, Roby Street, Manchester | 


( YERTALN blood group antibodies are complement 
A tixing, that is, they umite with homologous red 
cells, complement is fixed and lysis may ensue. In 
however, Ivsis does not result but 


MstLances, 


the agyrevate gives a positive antiglobulin test; it 


is Only when the antibody is in high concentration 
that Ivsis occurs 

Dacie ef al.’ showed that the antivlobulin reayvent 
not but with 
represents erythro 
complement In the 
combination therefore, antiglobin serum 
unites with ¢ Later, Mollison® showed that FA. 


although not lysed by human complement, were lysed 


the antibody absorbed 
this article BE 


and ¢ 


united with 
complement In 


cvtes, A antibody. 


by certain animal complements, for example, guinea 
pig. rabbit 

Blood group antibodies that are complement fixing 
are cold incomplete anti-H. anti-Lewis (anti-Le@ and 
anti-Le?), anti-Jke and anti-Jke, some examples of 
anti-/y@ and anti-A. and certain antibodies from cases 
of cold acquired haemolytic anwmia; these latter have 
been studied®:* and found to be y,-globulins. Although 
cold incomplete anti-H is undoubtedly the commonest 
unfortunately, as Dacie® originally showed, 
with the red cells in the absence of 


antibody. 
it does not unite 
complement and it is impossible, therefore, to pre 
One of the most useful antibodies to 
and Le(a+ erythrocytes. 
anti-Le@ is a fairly anti 
deseribed in this article was done 


pare FA alone 


work with is anti-Lee 


particularly sines common 
bods The work 
ising this svstem 

Stratton® showed that LA could be prepared using 
this system. and originally it found that the 
kA gave a negative antiglobulin test It 
was the EAC’ which, as previously 


described, gave a positive antiglobulin test. It was 


was 
sensitized 
combination 


also possible to prepare an eluate from EA which 
would unite with Lela cells producing 
EA; these EA may not themselves give a positive 
antiglobulin test but would, nevertheless, react with 
RAC Antibody could eluted 


more 


forming not be 
RAC 

The components, of C’ which are fixed when C 
reacts with EA are in Table | ("2 is com- 
pletely fixed; this. however. gives no clue as to the 
the RAC’ which 
antiglobulin serum This problem 

three groups of workers in somewhat 
* but they all the 

important component was 


from 
shown 


nature of component on unites 
with the 
tackled by 
different 


conclusion 


Was 


waves came to same 


the 


TABLE 1 FIXATION OF 


Normal serun 
Absorbed with normalcells (4) 
Absorbed with 


Jenkins ef al.* demonstrated that the active fraction 
oft the antiglobulin serum was anti-3 

This is a valuable system for studving the action of 
‘ omplement on the sensitized cell 4. since in addition 
method is 
KA, namely, the 
poly sa’ haride 


to lvsis a new sensitive available for 
detecting the absorption of €” by 
antiglobulin test Le@ group specitic 
(provided by Prof. W. T. J. Morgan) can be utilized 
in experiments on sensitized cells Lea 
when mixed with EA in a suitable concentration 
will prevent the treated EA fixing ¢ but. it 
effect on the reaction between EAC” and antiglobulin 
serum This. among other things, is another means 
ot determining fixation'® In this 
binding power of complement on the antigen-antibody 


substance 


has no 


svatem the 
combination can be demonstrated 

As a preliminary to further 
effect of CU on antibody in FA it was decided to try 
to determine the nature of the antibody Fudenberyg, 
Kunkel and Franklin'', in a study of high molecular 
weight antibodies, pointed out that 
the total y-globulin of normal serum consists of taster- 


investigations on the 


5-10 per cent ot 


moving 19S component of molecular weight about a 
million. The other 90-95 per cent consists of 7S of a 
molecular weight of 150,000. It is known that mobility 
and weight are not necessarily associated, but. for con 
venience, in this article the two groups are referred to 
y.-globulins. These workers found certain 
antibodies belonged to the 
example, often complete antibodies or agylutinins, 
and others, such as incomplete R/ antibodies, to the 
second group. The main difficulty m this work ts 
that anti-Le@ C” fixing antibodies 
activity and the amount of 
as antibody is probably very simal! indeed 
of the normal physical methods applicabl 
study cannot be used and indirect methods have been 
which tentative are 


and 


as 


first. or y¥, group. for 


most are oft low 


serum protem present 
Many 


to their 


employed from conclusions 
drawn. 

Work involving electrophoresis of anti-Le¢ anti- 
serum on polyvinyl particle blocks'* showed that 
activity was present in the y-globulin 


of the serum. The euglobulin 


antibody 


traction fraction of 
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the serum (prepared at pH 6-4) in certam instances 


contamed all the antibody activity It. was thought 
possible, therefore, that the antibody belonged to the 
,-vlobulin group Deutsch and Morton'® showed 
that sulphyvdryl compounds, su h as mercaptoethanol, 
macroglobulins. and Grubb! applied this 


the effect of this treatment on sera contain 


clissociate 
to study 
ing blood group antibodies. Using essentially similar 
methods anti-Lee treated 
KA or EAC’ when mixed with Le(a4 
even after the addition of ¢ This is what would have 
been expected if the antibodies were heavv-weight 


would not make 


sera so 


ervthrocytes, 


~-globulins. 

Many different anti-Le# antisera were used to pre 
pare EA. Allthe examples of kA originally prepared 
were un-agglutinated 
antiglobulin sera. or even by those prepared following 
immunization of rabbits with euglobulin fractions of 
normal human serum. Nevertheless, that such an 
antiglobulin serum was united with A was suggested 
by its ability to impair or abolish human C” fixation 
by EA pre-treated with antiglobulin serum. After 
were found from which 


by routine or commercial 


wards, potent anti-Le@ sera 
EA could be prepared which were agglutinated by 
anti-euglobulin antisera (Table 2) 

Experiments were done involving the titration of 
sensitized cells EA with antiglobulin sera, together 
with tests of the inhibiting effect of y,- and y, vilobulin 
y, serum to agglut- 
Martin provided 
globulin pre 


preparations on the ability of anti 
sensitized cells Prof. N 
y-globulin. and the 
from heavy 


hate 
anti- and 
paration used 
kA were prepared 
Le@. and the Rh 
antibody considered to be a ¥ 
and 3 Additional tests'? also showed that z 
3,-ylobulins non-imbhibitors Table 4 

that. there is a correlation between the titre of the 
antiglobulin serum with the FA and the extent of 
their guinea pig This 
antiglobulin titre 


was free component 


different anti 

coated with 
y-globulin (Tables 2 
and 


using several 


sensitized cells were 


were shows 


Ivsis bv absorbed serum 
suggests that the differences of 
mav be due to differing amounts of antibody on the 
EA. These results (Tables 2. 3 and 4 that 
the antibody on FA isa y,-globulin 
Further experiments on the effect of Let substance 


suyyrest 


and mercaptoethanol on the sensitized erythrocytes 
EA themselves, provided additional information 
If a 10 per cent suspension of EA (in. Table 
solution of 


was 
mixed with an equal volume of 2 x 10 
Le@ substance at 37° C.. the EA were not then agglutin 
ated by the antiglobulin serum. Secondly. 
of EA with 0-2 M mercaptoethanol at room tempera 
ture for 2 hr. resulted in a negative antiglobulin test 
and the titration from 15 to 0, but if 
Rh-sensitized cells were similarly treated the titration 
The mechanism 


treatment 


score! fell 


score was reduced only from 26 to 23 
of these effects is not entirely clear, but it does suggest 
that normally the antiglobulin serum is united with 
the absorbed antibody 
it is possible that serum proteims, other than ant: 
be absorbed on to KA at the time of 
The second group 


This is important because 
body. may 
their preparation (ct Vaughan'") 
of experiments will be more fully described elsewhere 
the conclusion that these C” fixing 
anti-Le@ antibodies are heavy-weight y-globulins, 
it must be borne in mind that the y,-globulins used 
in inhibition tests and for the preparation of anti- 
macroglobulinemia and, 


In reaching 


bodies are from cases of 
therefore, are pathological and not normal serum 


proteins. 
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SENSITIZED 


test mixtures 
column A 
Rh-sens. * 


obulin 
bulin d 

obulin 

lobulin 


KELATIONSHIP BETWEEN 


vais with absorbed 
linea pig serum 
per cent) 


As ly lable 
Practical applications of these observations spring 


antibody. anti active against the 
together with another, anti-3, 
(ref. 9). against absorbed complement ; these facilitate 
the study of the action of C’ on EA (ref. 10). Wiener 
et al? have used a system involving the neutraliza 


tion of detection of 


to mund An 
antibody is available. 


serum for the 
The results shown in Table 3 


antiyvlobulin 

human serum globulins 
may be taken to illustrate the known cross-reactions 
between and _globulins or their impurity 
Puritied protein preparations prepared by chemical 
methods must alwavs be regarded as impure when 
considered for immunological work and, similarly. an 
antibody prepared in animals is not merely an 
antibody against a single protem but also contains @ 
spectrum of antibodies. Thus far, the system has 
used only for the the relative 


of serum fractions supposedly predominantly 


been assessment of 
purity 
either y,- or y 
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* FA prepared with different at Le@ i-iv 
fable 3. INHIBITION 
; 
Saline 
1 1 400 New 3 
ee * Asin Table 2 
: 
Fable 4 ANTIGLOBULIN AND Lysis 
or BA 
4 
oy ‘ 
f 
F i 


effects of sonizing radiations on various 


HE 
plants have been reported by many investigators 


since the early work of Stadler’ Hence, there exists 
a wealth of information on the radiophytological 
The results of plant reactions during the 
induction of 


responses 

first vear of 
mutations in a rice crop are presented here and dis 
ent know 


study on radiation useful 


cussed with the view oft enlarging our pre 
ledge of 
Five 


rachiobiological effects 

varieties of Burmese rice (Oryza sativa var 
indica A36-3. B401, C28-16, D25-4 and Xq 4 
were each irradiated both with 25 kr. and 35 kr. of X 
ravs at the Brookhaven National Laboratory, after 
exposure to a re humidity of approximately 
60 per cent for about 2 weeks, Nearly 3 weeks after 
the irradiated 
yerminated here on moist filter-papers in Petri dishes 
on May 11, that is, about one month in advance of 
normal sowing which falls due in 
The remaining lot set aside at room tem 
perature was likewise sprouted on June 15 to study 


lative 


this processing, some of seeds were 


season usually 


mid-June 


the storage effect, if any 

The sprouts were transferred from dishes to earthen 
pots during 3-6 days following germination Water 
was supplied regularly and close observations were 
made daily. All were uprooted, measured, photo 
graphed, and transplanted in when 
32 days old. Seedling fatality was expressed as the 
number of dead seedlings (per cent of germinants). 

Tillerings and heights of transplants were recorded 
wee kly About 2 weeks before floral emergence, both 
treated and untreated transplants were properly 
isolated in linen bags in case of cross-pollination in 
the irradiated (P21) generation. This preventive 
measure was necessary to ensure that mutants to be 
screened in generation R2 were due to radiation only 
Seed fertility was determined by counting the total 
both filled and unfilled grains in 
treatment. and then calculating the number of filled 
grains per hundred of that total The 
susceptibility value of rice plants to false smut 
disease due to Ustilaginoidea virena (Cke.) Tak. was 
computed as the number of infected grains as a 
pereentage of all filled grams in the treatment 


pots about 


number of each 


number. 


Four other varieties of Burmese rice—A28—81, 
324-92, C33-18 and D17-S88—after bombardment 
with thermal neutron fluxes of 6-92 x 10°/cem.?/sec 


and 6-70 x 108/em.?/sec. for 15 and 20 hr., respectively, 
on July 13 at Brookhaven were germinated, as de 
scribed, on August 12. Transplantation was com 
pleted on September 14. and transplants in the 
neutron-treated (N1) generation were also isolated. 
As shown in Table 1, there was practically no 
difference in germination of rice grains either among 
varieties or treatments with X-rays or thermal neut 
rons. On the other hand, Mashima and Kawai* 
reported a decrease in germination-rate of rice grains 
as a result of exposure to both X-rays and thermal 
neutrons. Development of sprouting seeds apparently 


EFFECTS OF IONIZING RADIATIONS ON RICE PLANTS 


By MAUNG MYA THAUNG 


Department of Agriculture and Biology, Union of Burma Atomic Energy Centre, Yankin P.O., Rangoon, Burma 


April 15. 1961 


slowed down directly the X-ray dosages increased 
During the initial stages of growth in the nurseries, 
R1 seedlings looked like lean, medium-dwarfs with 
relatively thick, and dark leaves, 
displaying varying degrees of foliar 
and restricted growth. Only one albina-type mutant 
showed up among sixty three 25-kr. members of 
B401, but it did not survive transplantation. Other 
such chlorophyll-defective mutants as those with 
chlorotic/yellowish stripes along margins or mid ribs 
of leaves were seen on two C28-16, two D25-4, and 
one Xgqg-4 members of the 25-kr. treatment 
Fatality and retardation in height of 32-day old rice 
seedlings generally increased as the X-ray 
increased (Table 1). Some differences of intervarietal 
responses were also apparent. Matsuo et al.* made 
similar observations on mortality and inhibition of 
seedling height. However, B401 seedlings were taller 
at a higher dose-rate than at the lower dose-rate 
Such an apparent stimulation at a higher dose-rate, 
and a direct relationship between chronic gamma-ray 
and deyree of growth inhibition in Viera 
faba were also reported by Sparrow and Gunkel> 
Ouang and Chang* recorded about 10 per cent increase 
over the control in height of X1 (F1) plants \ 
departure from direct proportionality between reduce 
tion in height of maize seedling and radiation doses at 
certain dosages of X-rays or thermal neutrons had 
been demonstrated by Schwartz’, though Moutschen*® 
noted the same with barley coleoptiles, the develop 


green 
convolution 


narrow, 


dosages 


dosage 


Table 1 
HEIGHT 


RIcE GRAIN GERMINATION, SEEDLING FATALITY, SEEDLING 
RANGE OF SEEDLING HEIGHTS IN AND N1 GENERA- 
TIONS RAISED ON MAY 11, 1959 


Average 
germin- 
ation 
(per 
cent) 


Range of 
seedling | seedling 
height height 


Average Average 
fatality 
(per 
cent) 


Variety Dosage 


0 hr. (control) 100 
25 kr. 14-2 
kr 

Ohr 

25 kr 

35 kr 

0 hr 

25 kr. 

35 kr. 

hr 

25 kr 

35 kr 

Oo hr 

25 kr 

35 kr. 

0 hr. (control 
15 hr 

20 hr 

Ohr 

15 hr. 

20 hr 

Oo hr 

15 be 7 
20 hr 
0 hr 
15 hr 
20 br. 94-5 


41 
40°44 
41-56 


X-rays; hr.. hours of exposure to thermai 
neutrons 


kr., kiloroentgens of 


= 
9°59 | 41-3-71 
37°30 21 -57°5 
27-47 88-424 
56-77 10 -60-5 
30-21 16 416-5 
37-61 
39-70 25 
25-70 18 40-5 
27-39 19 50-5 
23-80 ll -—43 
10-46 30-6-68°4 
20-16 12-7-39 
23-56 94-391 
13-36 41 -46 
14 32 -46 
37-72 34 
44-62 42 46 
41-85 47 
45-2 40 -50 
34-44 
36-4 33-40 
37-12 | 33 -42 
37 -45 
36 
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ment of which depends on both cell-division and 
According to Schwartz and Bay’, 
determined simultaneously by 
intensity of 


cell-elongation. 
seedling growth is 


inhibition chromosomal! 


mitotic and 
damage. 

As observed by Ehrenberg and Nybom!® and Calde 
cott!' in barle and Matsuo et al.4 and Yamaguchi™ 
both 


were 


in rice, wide and narrow ranges of seedling 
heights obtained : this suggested larger and 
smaller deviations around mean values in the X-ray 
and thermal neutron treatments (Table 1), respec 
tivoly. 
Huang! 
height consequent on increasing bombardment with 
thermal neutrons, Table 1 indicates no appreciable 


> on the progressive inhibition of seedling 


disparity in height among the treatments. 

Table about one-month delay in 
<owing clearly enhanced the fatality of seedlings from 
yrains irradiated with X-rays, but did not apparently 
The 


storage effect, as it is termed, was also exhibited in 


suggests that 


affect germination of almost all strains tested. 


barley seeds, and depended on a number of factors 
(Caldecott'*). 

Differences height 
pt rsist in transplants of certain varieties for some 
weeks. 
to suggest a recovery ft 
the early Success in attaining the height of 
the control at the of RL wheat 
plants was also observed by Bora’. The stunting 
effects of X-rays are probably due to gene mutation" 

Tillering in strains may vary directly or 
inversely with the X-ray doses. Yet, of the 
tillers in the treated plants were either late or poorly 
The early differences 
numbers of tillers between treatments tended 


among treatments may 
Later these may narrow down close enough 
rom the setback in growth at 
stages 


tune of flowering 


some 


most 


developed and unproductive 
in the 
to drop and the number became nearly equal to the 
control later in the season owing mainly to the death 
Natarajan 
as an 


of underdeveloped tillers in certaim straims 
et al.’® and Bora 
inerease in the number of tillers in wheat plants, 
respectively, whereas Quang and Chang* reported 
both inhibitory and stimulatory effeets of X-rays on 
tillering in rice plants 

Table 3 summarizes the number of panicles per 
grain 


obtained a decrease as well 


plant, grains pet panicle, and percentages of 
fertility and susceptibility to false smut disease, and 
dates of heading There gain in 
the number of panicles per plant at 35-kr. dose-rate 
as compared to controls; the exceptions are prob 
ably irresponsive B401, highly C28 
and adversely affected Xq-4 at both levels of X-rays, 
while such a difference between controls and 25-kr 


was a significant 


responsive 


Rick SEED GERMINATION AND SEEDLING FATALITY IN RI 
GENERATION RAISED ON JUNE 15, 1959 


Table 2 


Dos Germination Fatality 


(per cent) 


data not take! 
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PERCENTAGES OF GRAIN 
SucuT, AND DATE OF 


NUMBER OF PANICLES AND ¢rRAINS 
FALSE 


Table 3 
FERTILITY AND SUSCEPTIBILITY TO 
HEADING 


Average 
No. of 
panicles 


Date 
Variety Doss ot 

heading 
(days) 


X-ray hr., hours of 
data not taken 


mtrol kr tgens of 


ermal neutrons yntrol 


treatments was mostly lacking ; but nevertheless, 
the panicles of RL plants usu liv had less grains than 
those of their respective controls. Essentially, no 
considerable divergence in, grain 01 panicle numbers 
was apparent among the thermal neutron treatments. 
Grain fertility was greatly reduced though not always 
in progression with the dosages administered. Quang 
and Chang* and Matsuo’, however, found a direct 
relation between the grain sterility and the dosages. 
As reported'*. the depression of grain fertility seemed 
to be more severe in thermal neutron than in X-ray 
treatments. Grain sterility is attributed to chromoso- 
mal damage or rearrangement'?:'*. The resistance to 
false smut disease of all varieties studied remained 
almost unimpaired at the levels of X-rays used. 
Most of the #1 plants of 25-kr. series came to heading 
r than the controls. Quang and Chang*® 
well as lateness in heading of 


2 5 days lat 


noticed earliness as 
treated rice plants while Huang'® reported a distinct 
delay in flowering. 
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| 
False 
35 kr. i6 111 0 
B401 Obr Is 119 0 
25 kr Is 111 6 ool 
ke 17 Lit 0 
C28-16 Ohr 10 180 65 0 
25 kr 14 11 +34 
kr 13 124 13 0 
D25-14 O hr 17 150 45 0-3 
ker 20 119 0 
Yq-4 1% 164 06 
97 
"0 her 7 100 
15 he 1m) <1 
20 her 7 <1] 
= 
exposure to ths 
ae iy 
é 
Variety 
R401 Obhr 7-9 
25 kr 16 
35 kr M449 100 
D 0 hr ” 
kr aS 100 
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LETTERS TO THE EDITORS 


GEOPHYSICS 


Origin of Stone and Iron Meteorites 


Puke question arises whether meteorites in general 
have had a common origin, and in particular whether 
the stone meteorites have had an origin different from 
that of the iron meteorites. One line of « xperimenta 
tion bearing on this problem is the determination ot 
exposure ages of meteorites If the total 
content of a stable cosmogenic nuclide is measured, 
and if its rate of production can be determined, then 
the length of exposure to the radiation is known 

But the production of a stable nuclick 
must be estimated either purely theoretical 
considerations or from radio 
The theoretical arguments are prob 
reliable at this and the 
estimates seem to be based on radioactivity measure 


rate ot 
from 
measurements On a 
active nuclide 
ably not too best 


stage, 
ments. For example, the tritium decay-rate at the 
time of fall directly the tritrum 
production-rate, and if the cross-section ratio 
the helium-3 
Then trom measured amounts of helium-3 


meteorite’s vives 


is known, can be 


calculated 


pre mduction-rate 


an age can be determined 

\ table of such meteorite ages has recently 
Urey! The helim-3 
a number of investigators, using 
activation analysis 
The production rate was calculated on the basis of 


been 
compiled by measurements 
were carnmed out by 
either 


mass spectrometry or 


five tritium measurements in different stone meteor 
ites. Since all the values were approximately equal, 
it was concluded that the helium-3 production-rate 
is invariant and equal to 10-° stand. e.c./gm./million 
years. The production in iron meteorites was chosen 
as half this value 

These calculations lealtoa ue neral trend of aves, as 
shown in Fig. |. A discrepancy can be seen to exist be 
tween the ages of the stone meteorites and those of the 
On this basis it was suggested! that 
have had a different 
The irons presumably 


iron meteorites 
the stones and the trons may 
and history 
from the asteroidal belt, perhaps the stones come 
from the surface of the Moon. This would be in line 
with shorter exposure ages for the stones 

But should be mack 
to such an ages lead to 
perhaps not negligible adjustments. In particular, 
better the difference in 


origin coming 


several refinements which 


estimation of exposure 
one should try to estimate 
production rates in iron and stone meteorites, 
the dependence on depth of helium production, and 


& Stone 
iron 


mpiled b 


the effeet of space erosion. Some preliminary experi 


mentation has been done on at least the first two of 
these effects. 
Aluminium may be considered to be an é¢lement of 
Z nearly equal to the average for stone meteorites, 
and o;,. for an iron target has found to be 
greater than for an aluminium target®, increasing 
to a factor of three at bombarding energies of several 
Be\ (Schaeffer, O. and Fisher, D. E., un 
published results). When one applies this correction 
data, and when other 
meteorites that 


the discrepancy im 


been 


data on 
recent ly 


to Urev's seven 


iron have been measured® 
are included, between the 
stones and the irons is largely removed However, 


more cross-section data are needed for those elements 


ayes 


which actually make up the bulk of stone meteorites 
It is not clear whether the dependence on depth of 
will be 


nuclide stone 


meteorites, 


production important im 
although in irons it has 
that a production-rate taking this factor into account 
may vary by up to an order of magnitude from 
estimations ignoring the effeet. Eberhardt and Hess 
assume that the effect will be negligible im stones 
But 
stones are of size comparable to several irons in which 
a serious depth effect has been estimated. Further. 
Opik has pointed out that stone meteorites have a 
high probability of shattering on contact with the 
Earth's atmosphere, so that small fragments found 
Earth actually have large 
meteorite im space® If a depth effect exists, one 
would expect to find differences in content of both 
radioactive nuclides the 
radioactive 


been shown' 


because of their rather small size many of the 


on the may been in a 


and within sane 
meteorite, and differences in content of 
nuclides in different meteorites, such as are found in 
Begemann et found the same tritium 
two preces of Norton County 
Fireman and DeFelice*® found a value 
still another Fireman and 


measured the argon-30 im 


stable 


rons 
content in stone 
meteorite, but 
half as much in 
DeFelice also 
of Norton County and found a 30 per cent variation 
Eberhardt and Hess® the helnim-3 in 
four meteorites that have been investigated 
by other workers, and in three of them obtained 
significantly different values, them differing 
by greater than a factor of ten. Some recent tritium 
in different 
The argon-39 contents of two stone 


two pieces 


measured 


stone 
two ot 


measurements stone meteorites suggest 
a range of values® 
meteorites were measured® and a factor of four dif 
ference was found. From these considerations, then. 
it would appear that a serious dependence on depth 
may exist in stones 

\ scheme for the 
production-rate of stable nuclides in iron meteorites, 


chlorine-36, and rare ratio 


estimating depth-dependent 


based on argon-39, yas 
measurements, has been presented? ad It is not so 
easy. however, to estimate this effect in individual 
stone meteorites. The rare gas ratios are not expected 
with depth, due to radiogenic 
composition 


uniformily 
helium-4 and to a varving 
which will affect neon and 
Approximations to the upper and lower limit of 
helium-3 production-rates in stones can be estimated, 


to vary 
chemical 


argon production 


f 
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however, from the upper and lower limits in the iron 


meteorites’ and from the relative cross-sections in iron 
and aluminium targets The ages thus caleulated 
are shown in Fig. 2. In this figure ages have been 
calculated only for those iron meteorites for which all 
the rare vases have been che te rnuned \ production- 
rate im stones of O-7 «x stand 

ay be compared to that of 1-0 10° obtained 
by Urey on the basis of tritnim measurements 
Aves have also been caleulated® tor the rons on the 
basis of their neon-21 and argon-38 contents, and 
on measured values for the ratios and 
iron targets Phese ages agree well 


with the helium-3 ages 

The age distribution for the stone meteorites, with 
peak at a lower value than 
does the iron age distribution There are several 
stones with ages of approximately 10-20 million 
vears, and none older than 400 mullion vears, whereas 
some trons are older than a billion vears. However, 
when /?He reaches 0-13 10° in stones, the stone 
age distribution i no longer different from the 
irons. As the depth effect becomes more important 
in stones, then, their age distribution shifts more 
towards that of the irons. It should also be noted 
that a slightly vounger age for the stone meteorites 
is reconcilable with a longer mean life against 
collision destruction in the asteroidal belt for irons 
than for stones. From Fig. 2 it does not seem possible 
to say that there is an age difference greater than 
ean be accounted for by this consideration 

Only a very general statement can be made at this 
time on the effect of space erosion. However, it 
should be expected that the combined wearing effect 
of dust, gas, ions. and electrons im interplanetary 
space might be quite different for irons than for 
stones. Fireman and DeFelice® have shown that the 
effect may be quite large, and may be more than 
two orders of magnitude greater for the softer stones 
than for trons. This would lead to a shorter apparent 
age for the stones 

Until more information is forthcoming, then, on 
more direct radioactive-stable nuclhde determinations 
such as argon-38 argon-39, as well as hydrogen-3 
hehum-3), one is not justified in postulating separate 
origins for the stone and iron meteorites on the 
basis of their cosmic-ray exposure ages 

l am grateful to Dr. O. A. Schaeffer of Brookhaven 
National Laboratory for his criticism Part of this 
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Enhancement of Night-Sky Molecular 
Nitrogen Emission in Polar Cap 
Absorption Events 


Ir has long been accepted that auroral activity 
is associated with magnetic disturbances Obsery 
ations inside the auroral zone show the relationship 
to be rather complex ; bright auroral displays are 
often observed during quiet magnetic conditions, 
and even in the greatest of magnetic storms visual 
aurore are not always observed. On the other hand. 
well-exposed auroral spectra are always obtained 
during these storms The source of this emission 
lies in extensive glows, often above the threshold 
of vision, but of such low contrast that observers 
normally do not recognize or report them. Changes 
in the colour of the night® sky can be observed on 
colour film exposed during such storms The for 
bidden atomic oxvgen lines and the first negative, 
first positive and second positive bands of molecular 
nitrogen are all enhanced in these glows 

Since the beginning of the International Geophysical 
Year, patrol spectrographs have monitored the night 
sky emissions in the Antarctic and Arctic. The 
venith intensity of the first negative band of ionized 
molecular nitrogen at 3914 A. has been determined 
durimg some of the major magnetic storms, at stations 
situated mside the auroral zone. 

The relative intensity of the band at 3914 A. 
is plotted on a logarithmic seale in Fig. 1. Curve 
la is the intensity variation during May 1959, at 
South Pole Station. Antarctica, and curve 1h is the 
mtensitvy variation during November 1960, at Thule, 
Greenland. On May 10, 1959, a flare on the Sun 
was followed about 6 hr. later by the start of a 
polar cap absorption event Soon after the polar 
cap absorption began, the intensity at 3914 A. 
began to increase steadily, reaching a 
some 100 times above normal minimum night-time 
evels, about 24 hr. later, coincident with the peak 
of activity of the associated major thagnetic storm 
The intensity then fell steadily, returning to its 
normal night-time minimum values some 48) hr 
after the peak 

In November 1960. two similar events occurred 
following flares on the Sun, and the sequence of 
events at Thule is almost identical to the behaviour 
observed at South Pole Station in 1959. The times 
of the flares, polar cap absorption commencement s 
and the sudden commencements of the magnetic 
storms are shown in Fig. | 
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The intensity of the first and second positive bands 


of molecular nitrogen show the same behaviour as 
the first negative bands 

In the three polar cap absorption events 
in July 1959. the same behaviour was observed at 
Base, Antarctic: 


polar cap absorption everits, 


large 


eover 


this 


observations 
that 


Scott These 
midlicat my 
not unusual 


(‘orn parison with all-sky camera films shows that 


behaviour 18 


most of this energy does not arise from visual aurora! 
forms, during many of the ox posures at the 


he ight of the storms, no auroral forms could be seen 


Bince, 


in or near the zenith 


The onset of the increased nitrogen ermussion 


is closely associated with the beginning of the 
polar cap absorption Throughout this absorption 
the D-region ion density is well above its normal 


level, which implies that a large flux of ionizing and 
exciting particles is penetrating down to heights 
of 65 km. and lower' 

At Thule the observations begin and end when 
the Sun is illuminating the atmosphere down to 100 
km. in the zenith. During normal days the erus 
at 3914 A. shows considerable twilight enhancement 
shown in Fig. 1) by dotted lines which are exposures 
during which the solar depression 15 less than IS 
During the great twilight 
enhancement is enutting 


enhancements no 
the 


The storm enhancement is 


storm 
evident, sugyesting 
is below 100 km 


that 
these times would not be apparent \t 


region 
enhancement at 
Pole Station, 


la, the Sun is at a constant solar depression 


0 great the normal twilight 
in Fig 
ot approximately 18°, so no twilight effects oceur 
The forbidden OI 6300 and 5577 A. do 
exhibit enhancements during the main phase of the 
but they do not exhibit the steady 
changes over a period of days like the molecular 
The Vegard Kaplan bands of 


lines at 
ator. 


magnetic 


nitroven 


nitrogen are not observed in these spectra These 
emissions are all from metastable states which 
would be collisionally deactivated below 100°) km 


The molecular oxygen bands are also present in the 
These factors that the 
helow 


source ot 


sugyest 


100 kin 


spectra 


emission is near 


November 1060, U.? 


i4 1S 16 


12 13 14 15 16 
May 1059, U.T 


A 
and at Thule 


Fig. 1. The relative intensity in the zenith of 
Pole Station from May 10-16, 1959, in Fig. la 
11-20, 1960, in Fig. 1. Times of major flares 
storm sudden commencements are 


ments and magneti 
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ASTROPHYSICS 


Origin of Cosmic Rays 
ALTHOUGH cosmic rays have been known for more 
than forty years, their origin has not been satisfac 
elucidated. At present, it is beheved that 
rays comprise nuclet of heavy ele 


torily 
primary cosmic 
ments & | per cent apart trom protons and x-particles 
The presence ot « osmically rare elements, for example 
lithium, beryllium and boron in 
considerable importance for 
ongin. The other characteristic of cosm« 
energy spectrum which is of the form 


I (BE) KEY (1 


where J is the intensity of a given kind of particles 
and E is the total energy of a proton or nucleon 
Here y varies between 1-9 and 3-0, depending on the 
energy range. Their energy lies between 10° and 
10'* eV. They also show in general the isotropy. The 
small anisotropy is, however, generated by the local 
sources and the local magnetic fields 
It Is generally believed that the 
ions in astronomical objects is caused by the inter 
action of the electric charge of with the local 
magnetic fields and not from nuclear or particle decay 
acceleration the 
ray particle have been discussed in the literature, 
takes account of the 
whole range of the energy spectrum. I am of the 
opinion that not a single mechan- 

ism is involved, but a multiple pro 


rays ot 
theory of their 
ravs is the 


any 


acceleration of 
1IOTLS 


Several mechanisms for cosmic 


but none of them satisfactorily 


cess depending on the environment. 
Alfvén! the 
bility of solar origin for the cosmu 
radiation. The theory is in good 
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Fourier Transtorms 


R. R. GOLDBERG 


A clear exposition of the elementary theory of Fourier transfarms on a locally compact 
group. A knowledge of Lebesgue and Riemann-Stieltjes integration is assumed; the 
results needed are all stated in the introductory chapter. Cambridge Tracts in Mathe- 
matics, §2. 21s. net 


Pul Eliya: A Village in Ceylon 
E. R. LEACH 


A detailed study of the system of land use and labour organization in Pul Eliya, a small 
village in North Central Ceylon. An original and scholarly contribution to the general 
theory of kinship. 9 photographs, 9 charts, 7 maps, 14 tables. 455s. net 


CAMBRIDGE UNIVERSITY PRESS 


WORLD REVIEW 
OF 
NUTRITION AND DIETETICS 


Edited by Geoffrey H. Bourne, Ph.D. 


[his is the second volume in the annual series which provides an 
annual forum for more lengthy and discursive reviews than are 
published in other journals. Each review is written by an expert 
and the project has an eminent panel of advisory editors represent- 
ing six countries. The contributions are widely international—the 
current volume has papers from France, Sweden, South Africa, New 
Zealand, Switzerland, the United Kingdom, and the United States 
Authors are encouraged to their own views, interpretations, and 
theories. This is a dynamic publication, well produced and well 
illustrated. 


247 pages 14 plates and 19 illustrations 60s net 


PITMAN MEDICAL PUBLISHING CO. LTD. 
39 PARKER STREET LONDON W.C.2 
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REACTIONS IN THE RUMEN 


The late Dh \ BARNET 
and Dr. R. 1 RED of the Depart- 
ment of ftericultural Biochemistry and 


Nutrition. West Virginta atrersity 


*h provides for the research worker 

ste student! in the animal soences 

eneral surveys of the different branche- of 
nant nutrition as thes related to the 


vities of the ruminal mucrotlora and moeero 


An extensive bibliography os inel 


AN INTRODUCTION TO THE 
BLOLOGY OF MICRO-ORGANISMS 


LILIAN 1 HAWKER 
Ph.D. A. H. LINTON, MeSe.. Ph.D. 
B. FOLKES. Buse.. Ph.D.. and 
J. CARLILE. M.A... Ph.D... all of 
the University of Bristol. 

This book fills the gap which exists in works 


dealing with the morphology, physiology and 


the mayer groups of muicro- 


net 


AN INTRODUCTION TO THE 

SCIENTIFIC STUDY OF THE SOIL 

The late M. COMBER. and 
W. TOWNSEND. B.Se.. Lecturer 
in Agricultural Chemistry. University 
of Leeds. Ath edition 
The book has been considerably amended in 
the light of modern thought on the subject of 
the soil. The role of organic matter and micro 
organisms in the development of soil profiles 
has been given greater prominence and the 
more important plant nutrients have been 
dealt with in more detail 


net 


FARM ANIMALS 


JOHN HAMMOND. 
M.A... DuSe.. formerly Reader 
in Agricultural Physiology. | niversity 
of Cambridge. 3rd edition 


The original subject matter has been 
extended and advantage has been taken to 
include sections on some aspects of anima! 
production which have been brought to light 
during recent vears. Sir John Hammond is 
recognised as a really great scientist and the 
public demand for his book is a tribute to hix 
work in the sphere of animal production.” 


Farmer's Gazette 


EDWARD ARNOLD (PUBLISHERS) LTD. 
11 Waddox Street. Londen. W.1 


Heinemann Publications 


Fearon’s INTRODUCTION TO 
BIOCHEMISTRY 4th Edition 
tdited by W. Jessop. MLD Misc 
(Publication April 28.) 484 pares 
Vos net 
This new edition. revised by the author and Professor 
Jessop. takes inte consideration the advances that have 
been made in so many aspects of the subject. The book 
is divided almost equally into to parts. Constitutive 
Biochemistry and Dynamic Biochemistry. The approach 
is by way of the elements of recognized biological 
importance. These biological elements are considered 
in the order of their classification in the periodic table 


CHROMATOGRAPHIC AND 
ELECTROPHORETIC TECHNIQUES 
Edited by lor Smith, Ph.D... 


Vol. 1 Chromatography. 624 pages. 185 illustrations 
65s. net 


Vol. Il: Zone Electrophoresis 216 pages 130 itustra 
tions. Ws. net 


The clinical chemist’s sade-mecum to chromatography 
and electrophoresis ; and it should be near the bench of 
everyone responsible for such work, because hardly a 
problem will arise in the management of the ex periment 
which cannot he resolved by reference to it.” Post 
graduate Medical Journal. 


William Heinemann Medical Books Ltd. 


15 16 Queen Street, Mayfair, London, W.1 


Periodical Publications of 
The Institute of Physics and 
The Physical Society 


Journal of Scientific Instruments 
A monthly publication dealing with the princi 


ples, construction, and use of scientific instruments 


26 per annum 


British Journal of Applied Physics 
4 monthly publication dealing with applications 


of physics, especially in industry. £6 per annum 


Proceedings of the Physical Society 
A monthly publication containing papers 

describing original work physics 
£12 12s. per annum 


Reports on Progress in Physics 
An annual publication containing comprehen 


sive reviews issued in April £4 4s. per annum 


Available from 


47 BELGRAVE SQUARE, LONDON 
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Interscience 


NEW YOR K Hp 


Publishers 


LONDON 


PHYSICS AND ARCH 


b for Archzoloxy ar 


M. J. AITKEN, Research Laboratory 
MODERN PHYSICS APPLIED TO THE 
EXPLORATION OF THE PAST 
This book describes some of the ways in which physics 
has been applied to archxology. It is intended both tor 
the general scientific reader and for the student of archeo- 
metry —measurements made on archxological material 
It will be useful, also, to the physicist who wishes to divert 
some of his skills to the aid of his archeological colleagues 
The emphasis of the book is on methods which produce 
objective, quantitative results 
. 
13/- 


192 pages, 50 figure 28 alustrations, 7 tables 


JEOLOGY 


ul the History of Art, Uniz 


CONTENTS 

Finding 

Magnetic Location 

The Proton Magnetometer 
Resistivity Surveying 
Dating 

Radiocarbon Dating 
Magnetic Dating 

Analysis 


> 


3 


Subject Index 


Author Index 


PREPARATIVE METHODS OF 
POLYMER CHEMISTRY 


by WAYNE SORENSON and TOD W. CAMPBELL, 


\ comprehensive source book of detailed laboratory 
procedures for the synthesis and handling of polymers 
Most of the known classes of polymers and polymer 
forming reactions are represented. Equipment, purifica- 
tion, and synthesis of intermediates, manipulative tech 
niques, and typical physical properties of the products ar 


escribed 


a 


346 page 49 figure I7 


Handbook of TEXTILE 


Department, 


Textile Fiber 
I. du Pont 


de Nemours & ( In 

CONTENTS 

Introduction 

Preparation, Fabrication and Characteriz- 
ation of Polymers 

Polycondensation and Hydrogen Transfer 
Polymerization , 

Addition Polymers 
Monomers 

Ring Opening Polymerization 

Nonclassical Routes to Polymers 

Synthetic Resins 


Appendix Index 


TESTING 


1 


from Unsaturated 


and QUALITY CONTROL 


by ELLIOT B. GROVER and D. S. HAMBY, Schoo! « 
A reference book with special emphasis on modern quality 


finished product—which has been designed for use by executives, technical personnel, and students. 


4% Textiles, North Carolina State College 


control concepts—tftrom the raw materials to the 


Each 


test has been discussed following the general pattern of why it is important, factors that influence the test 


results, and the technique of making the test. 

CONTENTS 
Introduction 

Control 

Accuracy of Measurement 
Presentation of Data 
Analysis of Data 
Statistical Quality Control Charts 
Analysis by Defects 
Sample Size 
Difference between Averages 
Correlation 
Humidity and Moisture 
Cotton Staple Length and Grade 
Cotton Fiber Length Analysis 
Fiber Strength 
Fiber Fineness and Maturity 
Non-Lint Content and Nep Potential 
Other Fiber Tests and Methods 
Staple Synthetic Fiber Test 


Is 
to Textile Testing and Quality 


NN OWN 


NNWNNNWN 


622 pages, 


Control in Opening and Picking 

Control in the Card Room 

Yarn Numbering 

Yarn Strength 

Analysis of Strength Measurements 

Analysis of Stress-Strain Curves 

Yarn Grade and Appearance 

Twist Testing 

Additional Tests for Fibers and Yarns 

Approach to Evenness Measurements 

Evenness Testers 

Evaluation and 
Measurements 

Control in Winding, Warping, and Slashing 

Woven Fabric Testing, General 

Fabric Strength 

Fabric Grading and Quality Control 

Appendix I, Il, IV, V Index 


Interpretation of Evenness 


figures, 99 tables. 
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WHELDON & WESLEY, LTD. 


Specialists for 100 years in 


BIOLOGICAL & GEOLOGICAL 
BOOKS 


Catalogues on Request 


LYTTON LODGE, CODICOTE, Near Hitchin, Herts 
Books Bought 


BACK ISSUES OF JOURNALS IN 
SCIENCE & THE HUMANITIES 


ALWAYS REQUIRED BY: 
We. DAWSON a SONS, LTD., 
Back Issues DEPT., 
16 WesT STREET, 
FARNHAM, SuRREY, ENGLAND. 
FARNHAM 4664 CABLES: DAWBOOKS, FARNHAM 


THE MUSEUM BOOK STORE, LTD. 


25 Devonshire St., London, W.! 
(Welbeck 1340) 


Versati le Buy and sell Scientific Journals and Periodicals and 
Learned Society Publications in all languages. 
Librarians, and others, should send us their list of 
and “‘wants’’, or duplicates for sale. Binding undertaken 
Consistent 


THE ARROW 
Aerox Porous Ceramics, with PROJECTION TORCH 


outstandingly uniform pore density, serve 
industry in a thousand ways: 


As FILTERS for compressed air or gas to 
eliminate solid particles and liquid droplets ; 
sterilization ; cleaning of exit gases; recovery 
of valuable solids from liquors, etc., etc. 


As DIFFUSERS for effluent treatment; gas 

absorption ; flotation processes, etc., etc. 

As DIAPHRAGMS for electrolytic processes. The Arrow Projection Torch i de 
signed for use wherever teaching 

As a POROUS BASE for fluidised discharging, is accompanied by screen illustra- 


conveying and fluid bed reaction processes. tion An arrow of high intensity 
illumination is projected, and may 


CAN YOU SUGGEST THE 1,001 st ? | be focused to any distance from 
6 to 40 ft. 


Now reduced in price 


A descriptive and illustrated pam- 
phiet is available and this will be 
gladly sent on request 


Leaders in a Specialised Field R A . i N E R 


Ceramic Works, Hillington, Glasgow, S.W.2 160 NEW BOND STREET, LONDON, 
Telephone: Halfway 4615/6 } 


AEROX LIMITED Engineering Works, Chalford, Stroud, Glos | Telephone MAY fair 0128 
Telephone: Briscombe 3085/6 
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FOR HIGH PURITY WATER 
by 
DISTILLATION or DEIONISATION 
Consult: 


LOUGHBOROUGH GLASS COMPANY Ltd., 
LOUGHBOROUGH, LEICESTERSHIRE, ENGLAND 
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ION EXCHANGE with 


lonic groups 

in Sephadex 

have given a range 
of ion exchangers 


the first of which is DEAE-SEPHADEX 


an anion—exchanger Properties: 


available in two types high capacity even for large 
A 25 molecules 
A 50 low non-specific adsorption 
each type in sieve fractions: 
Applications: 
Coarse serum proteins - peptides 


Medium nucleic acids - nucletoides 


polysaccharides 
Fine 


(IR) PHARMACIA upPSALA SWEDEN 


Representatives Send for our booklet 


AUSTRIA: Contex Ges m. 6 H., Wien 1, Wipplingerstrasse 25 - AUSTRALIA: Andrew Thom, Lid., Athom House, 261 Broadway, 
Sydney « BELGIUM: N. V. Société Belge d'Optique, 108, Rue de la Prairie, Gent - DENMARK: A'S Pharmacia, Lindeallé 48, 
Copenhagen Vanlése - FINLAND: Pharmacia Oy, Alexandergatan 48, Trappa As, Helsing fors - FRANCE: Jarre- Jacquin, Recherches 
et Laboratories, 18, Rue Pierre Curie, Paris (V9) » GERMANY: Pharmacia G. m. b. H., Bad Nauheim, Parkstrasse 12 + GRE AT 
BRITAIN: Savory & Moore, Lid., 60 61 Welbeck Street, London, W. 1. - HOLLAND: Van Oortmerssen N. V., De Ruyterstraat 48, 
The Haque ~- NORWAY. A B Pharmacias informasonskontor, co Arne Orvig, Darresgate 2, Oslo - SWITZERLAND: Opopharma 
4.-G. Postlach, Zurich 25 « UNITED STATES: Pharmacia Fine Chemicals, Inc., Sales Office, Box 101°, Rochester, Minn. 
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It’s Inside 
= That Counts! 


Packard Tri-Carb 
Liquid Scintillation Spectrometer 


Accurately and 
automatically achieves 
the best experimental 
results presently possible 
utilizing the latest 
radioactive tracer 
counting methods for 
such materials as proteins, 
lipids, amino acids, 

tissue, body fluids, 
aqueous solutions, 
tritiated water, and 
carbon dioxide. 


In the first six months 
after the transistorized 
Tri-Carb replaced its 
vacuum-tube predecessor, 
more than a hundred 
installations were made 
in 15 countries on four continents. 

More samples of tritium, carbon-14, and 
other alpha- and beta-emitters are 

now being counted in the Packard Tri-Carb 
Spectrometer than in any other instrument. 


You will be interested in our latest bulletin, which 
shows ‘“‘what’s inside”’ the transistorized Tri-Carb 
Spectrometer that makes it count so well . . . so reliably. 


Write or phone, requesting Bulletin 315. 


Tri-Carb Liquid Scintillation Spectrometers « Auto-Gamma Spectrometer 
Systems « Fraction Collectors Flow Detectors Ratemeters Scalers 


Instrument Company, Inc. gees 


P.O0.BOX 428-P ,LAGRANGE, ILLINOIS, U.S.A. 


CHICAGO + ALBUQUERQUE + ATLANTA: BOSTON + LOS ANGELES + NEW YORK + PHILADELPHIA + PITTSBURGH 
SAN FRANCISCO + WASHINGTON, D.C.+ ZURICH + PARIS 
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DIAMOND WHEEL 
CUTTING AND 
GRINDING MACHINE 


THE MARK Il UNICUTTA 


The thin section machine quickly and efficiently 


produces thin sections for microscope study 


Accessories for the machine: 
@ CAST IRON POLISHING PLATE 
@ NYLON SIMPLEX POLISHING PLATE COVERS 


@ EMERY DISC CLAMPING RINGS TO FIT 
EMERY DISCS TO POLISHING PLATE 


@ EMERY DISCS AND LOOSE ABRASIVES 
(Carborundum and Aloxite) 


For full information, write or telephone: 


CUTROCK ENGINEERING CO. LTD., 35 BALLARDS LANE, LONDON N.3 


Telephone: FINCHLEY 59789 


Whats going on? 


Unless you have your own atomic energy plant, ay J 


with remote control centres where you want t 


see what is going on, you may not be very inter 
ested in B.D.H. zinc bromide solution. Atom 
Author 


ties, however, are very interested 
n it, as well as in what they can see through it 


They put hundreds of gallons of it in ‘windows’ 


iit has to be very clear 


eed so that they can see as much as possible 


f solution. Unless the zin 
bromide is very pure the solution will not be very 
rgy Authorities have very exact- 


1g specifications on purity and clarity. 


For the finest of industrial fine chemicals the first choice is B.D.H. 


FINE CHEMICALS FOR INDUSTRIAL USE 
(BDH) 


THE BRITISH DRUG HOUSES LTD. POOLE DORSET 
B.D.H, LABORATORY CHEMICALS DIVISION 
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a versatile, economic and 


ready supply cold 


down to minus 200 C 


UNIVERSAL COOLING 
PLANT PLA 107 - The Philips 
PLA 107 1s a gas liquefier with 
an average output of 7.5 litres 
per hour, when used as air 
liquefier, available immedia 
tely after starting-up. It aitains 
temperatures from room tem- 
perature down to minus 200 
C at atmospheric pressure ina 
single stage. Cooling system 
and production cycle are com- 
pletely separated; the high 
purity of the product is in no 
case influenced by moving 
machine parts. The Philips 
PLA 107 is self-contained with 
all-in-one construction, small 
dimensions and low weight 
It is delivered ready for instal- 
lation, and incorporates full 
safeguards against any failure 


The plant is delivered with o standard cold exchanger head; 
other heads are available on request in order to operate the 
machine (at atmospheric pressure) for 

LIQUEFACTION OF REFLUX, when used with Fractionating 
Column for the production of liquid nitrogen at a rate of 65 
litres’h 

COLD SOURCE for the Cold Box ECB 380 for general cold 
treatment and environmental testing down to minus 180° C at 
co capacity of 380 litres/h 

OTHER UNIVERSAL COOLING MACHINES with capacities up 
to 36.000 kcal/h at minus 195°C of 70,000 kcal/h at minus 


109 C are also ovailable 


CRYOGENERATORS 


NV. PHILIPS’ GLOEILAMPENFABRIEKEN - EINDHOVEN - HOLLAND 
Sole distributors and advisory service for the U-K.: Research & Control In- 
struments Ltd, Instrument House; 207/215, King’s Cross Road, London WCi 
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SINGLE BEAM GRATING SPECTROMETER 
MODEL DM2 


NULL BALANCE INFRA REO GAS 
ANALYSER MODEL IM! 

WIDE RANGE DOUBLE BEAM GRATING SPECTROMETER 

MODELS GS2: GS2A 


infra red instruments for analysis 


Grubb Parsons are specialists in the gas analysis field and have a long 
experience of dealing with many practical applications in both industry and 
research. We have a fully equipped laboratory and an unrivalled range of 
instruments with expert operators to investigate your problems. 


If you require a Gas Analyser or Spectrometer we will endeavour to demonstrate 
its successful application te your problem and recommend one or more suitable 
instruments at different price levels. 


GRUBB PARSONS 


SIR HOWARD GRUBB PARSONS & CO. LTD -: WALKERGATE *- NEWCASTLE UPON TYNE 6 
Subsidiary of C. A. Parsons & Company Limited 


DIRECT DEFLECTION GAS 
ANALYSER MODEL 


TEMPERATURE GLASS 


CONTROL All Glass Requirements for Scientific 
f q Instrument Manufacturers and 
or Research Workers 


Laboratory E @ SHEET & PLATE-GLASS—cut and 
Baths ; ground to exact dimensions. 


LENSES, PRISMS & FLATS—to any 


standard of accuracy. 
The TECHNE TEMPUNIT 
is a self-contained temperature control unit with MIRRORS—back silvered and front 
pneumatic amplification giving high sensitivity and m2 
fast-safe operation surface aluminised, etc. 
It is easily attached to any container and is built 


BLOOMING of optical components. 


to give long service in continuous operation 


0.05 
Cc. J. WHILEMS, LTD. 
1000W or SOOW 

200 250V aa ILFORD OPTICAL WORKS 


FOREST ROAD, BARKINGSIDE, 
ESSEX 


TECHNE (CAMBRIDGE) LIMITED 


Duxford, Cambridge. England Te Sawston 2246 


Telephone : HAinault 5454-5 


AP 207 
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5 


Diagnostic 
with mani 
release of a valuable technician 
the outs 


tar 


A 24-hour clock is fitt 
to 1 hour or 7 day cvc 
wm doubdie embedding and me 
is simple and rapid. 


‘Hendrey Relays 


HENDREY RELAYS LTD., 
MANUFACTURING 


Export Distributors 


Measuring 
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Mistokinette 


stays on the job 


Write for illustrated brochure 
BATH ROAD, SLOUGH, BUCKS. 
ELECTRICAL ENGINEERS 


and Scientific Equipment Ltd. 


of April 1, 1961 


“= 


‘ 


Histokinette 
special features 
include :— 


@ Upto 24 hours delayed starr 

@ Doubdle processing capacity 
@ One or more motor mempers a askets 

@ Unbdreakadie tissue basket and containe 


The Hendrey Histokinette is in genera! use at home and overseas 


. « to quote a few in U.K . and some of our exports 
Averdeen Edinburgh Newcasctie- Argentine Eire Mexico 
Belfast Glasgow on-Tyne Australia Egypt New Zealand 
Birmingham Greenock Newport Belgium Finland Nicaragua 
Bristol Hereford Nottingham Braz France Norway 

anterbury Liverpool Sheffield Canada Shana S. Africa 
Cardiff Lianelly Swansea Ceylon Holland Singapore 
indee Londor orquay Chile ndia Sweden 
Manchester China srae Switzerland 
Cuba taly Thailand 
Denmark apa 


Tel. Bur nham 609 é1! 
CONTROL & LABORATORY APPARATUS 


Spenser Street, 


ESCO (RUBBER) LTD. 


34 36 Somerford Grove, London, N.16 


— ‘“E.R.L.”” RUBBER HOLDERS 
== | FORTEST TUBES, AMPOULES, etc. 


Made in S sizes, either in black, synthetic 
or softer red organic rubber; price 20 - 
each 


Slop Watches 


tor screntific and industrial 


» research establishments 


ndustrial organizations 


Scientific Circulations 


We have extensive stocks of Technical Journals, Periodicals 
and Textbooks. Special terms for Technical and Commercial 
Libraries. All Screntific and Technical publications purchased. 


Telephone: AMBassador 6934 


Ltd. 


111, Eastbourne Mews, London, W.2 || 


Enguirtes are welcomed 


Sectional cataloques 
and leaftets available 


Watches stop watches 
and 
Recording apparatus 
Clocks. domestic and 
ndustna 

Process and time 


interval meters 


Electrically 


is the Registered Trade Mark ef 


**GURR’S” 


Reagents has become world-famous. 


and refuse any other 
Ask for cotalogues 
GEORGE T. GURR LT 


GEORGE T. GURR LTD. 
Since 1915 ““GURR’S™ brand of MICROSCOPICAL STAINS and 


If you want this world-famous brand specify “*“GURR'S” 


dD. 
136-138 NEW KINGS ROAD, LONDON, S.W4 


watches 


Repair Service 


Watches 
Marine chronometers 


stop watches and clocks 


Instruments 


Model O1 I'Sth second escape 
ment 30 minute recorder. Model 
03 1/10th second escapement 15 


minute recorder 


Secondhand Microscopes 
We buy, sell or take in exchange 
Clarkson's 338 High Hoorn, w.c.t. 


ESTASLISHED OVER A CENTURY 
"Phone: HOLborn 2149 


for HIRE 


Opposite Gray's Inn Road 


INSTRUMENTS 


| CAMERER CUSS 


Timing Division 

Makers of good Clocks and Watches since 1788 

at 54/56 NEW OXFORD STREET. LONDON, W.C.1 
MUSeam 8968 /9 

MUSeum 2255. Our only other 
address: 91 Kingsway, W.C.2 


Service and Repairs 


+ 
s earlier than they would be 
for other duties these are 
the Histokinette Automat J 
Tissue I ma e. Once the Histokinette has bee re 
put into operation, it will wirhout supervision go through the 
entire ycie fixat lehydrauon, impregnauion u war 
alternatively an set up tor the washing r stai 
pn ‘ tissues It can handle large numbers of specimens at the 
fae same time and while staff is off dutv—speed up aimost an} ms: 
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The place of the Parti 
in Basic Accelerator 


The Effects of lonizing Radiation Liquid Systems - V 


Determination of the effe ts ot for radicals will give some ind 
ionizing, radiation in liquid sys ation of the relative reactivity of 
tems 1s a cha lenging prot lem the radicals.’ 
Many physica! models of the : ; Energy Levels 
liquid phase have been proposed ‘te ; Since the energy of dissocia 
and some success has attended \ tion of typical liquid molecules 
their use Although short-range i ss of the order of tens of elec 
molecular order appears to exist tron volts, while the energy 
omplete jisorder occurs at dis ) ferred trom the incident radia 
tances eubstantially greater than , tion may be many hundreds of 
the molecule size where the in ’ electron volts, It is difficult to 
dividual 9 olecules wander \ measure the direct effect on the 
through the system im 4 random ' individual molecules Although 
mannet This condition, m : values of sonization and excita 
bined with the difficulty »f meas rion energy have been extra 
uring directly the changes solated from gas-phase studies, 
phys« al and chemical properties it is not easy tO relate the effect 
of the liquid molecules, pl von of the molecular binding energy 
cates the ynalysis Of somizing for research in the solution to the dissociation 
radiation effects 10 liquid systems energy About the best that can 
hemiucal sy stems, 1S water The be done 1s tO obtain as uniform 


x ental Te hniques 
Enporw™ al Tecnng generally accepted result of the as possible a distribution of ra 


T werimental technique 
expe al interaction of 4 charged part« le diation energy throughout the 
ia yptec to 10 12 J 
with a water molecule 1s disso system and to assume that all 
tro d emer 1 
+ measus \ ‘ cation, resuluing in the produc secondary electrons have the same 
the ange ome solute in 
of th tion of tree H and OH radicals probability of interaction 4s the 
solution, m rer y 
be These may combine to Fre form primary beam. The yield is then 
yield of som Peat “aa y water or the molecular products 4 in terms of the num 
» action of io se 
H.O, andH,, oF they may diffuse molecules changed pet 
o dia ormed Pp cts « 
f ra —e rme pro o~ an from the site of their formation unit-energy input The unit is the 
) 10} mecha 
evelop to react with solute molecules value which meas 
explaining intera solution® Studies of the kinetic ures the molecules 
Ve an behavior of these radicals have changed of formed per 100 elec 
ng ns 1 — been important analyzing = tron volts 
‘ versity © 
— nose at the Univer’ As many radiation induced reactions Although the analysts of radia 
Notre Dame and the Brookhaven } 
N A typical experems ntal method rion-induced anges in iquic 
ational Laboratory, are sresent 
ying the effects of these y 1S great stric es 


« ly being used in studies of of th 
radicals 1s to investigate the radi e during the past 
» the at glabdlity of 


liquids under electron or x-ray 
afron yield in the wet and dry 
states. This will give the percent homogeneous of charged 
Water Studies age ot radiation induced changes particles from Van 
One of the best known liquids caused by the transfer of radia celerators which P 
which has received a gre at deal thon energy from the solvent lectron of energy and current 


of attention from radsation « hem molecules to the solute The ac ralues, OU expecte that even 
greater success will be attained 


bombardment 


because of importance dition of savenget molecules 


w rad obrolog 4! and rad1o which compet with the solute yn the near future 


Write for copy of ovr porticle- 
accelerator 
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which for 
and for 
Alfven's 
energy 


exceeds a minimal ‘injection’ energy 

protons in interstellar space is & 10° eV 
iron 10% eV./nucleon. Further, 
theory cannot account for the particles of 
eV. Thus there must be some sources mside 
the galaxy which 
exceeding 


somehow yvenerate parti les of 


energy The particles carrying great 


abandon their sources and are released mto 
where thes 


hundreds of 


ene ryies 
interstellar 
fields for 


space, move galactic 


magnet 1¢ millions of vears 
and become accelerated by 

The solar flare of February 23, 1956, 1s of consider 
interest. During this flare, particles of tne 
energy -range 10° 2-4 were observed 
Simpson*® found the total energy of the flare to be 
well in excess of 1082 ergs. These flares may be much 
more frequent in red dwarf stars as compared with 
ray 


Fermi’s mechanism 


able 


the Sun and may in fact be the source of cosmu 
generation. In particular, the flare stars of spectral 
type dAM3e (UV Ceti) and later, are 


Perenago, as quoted by Shklovsky*, believes that red 


very ntiumerous 
emission dwarfs constitute a considerable fraction of 
the entire population of red dwarfs, the most abundant 
stars in the galaxy. It is possible that essentially all 
red emission dwarfs are flare stars to some extent 
flare of UV Ceti lasts for 
munutes, the liamuinosity 
The ftlare oecurs from 
times a week. Thus the flare phenomenon on such 
stars is of the same ve neral character as on the Sun, 
but will be much more energetic. Shklovsky* found 
that the power of optical radiation im a red-dwart 
flare will be some 300 times as great as for such large 
solar flares as that of February 23. 1956. Thus the 
total energy of the red dwarf flare will be well im 
excess of 3 «x 108° 

According to Kuiper’, 81 per cent otf the 
V-dwarfs. The total number of 
2 x 10° and about 95 per 


which 
a factor of 
several 


During the stars. 


several rises by 


about ten once to 


ergs. 

main 
sequence stars are 
stars of a valaxy are 
cent of all the stars in our galaxy belong to the main 
Thus the total number of 1/-dwarfs in our 
valaxy 
10 per the W-dwarfs are 
accompanied by a flare and that the flare event 
the average once in a year The total 
energy by all the .W-dwarft emission stars 


sequence 
Let us now assume that 
stars 


will be 
cent of emission 
eccurs on 
release of 
will be 1-5 x 10°* ergs’/sec. This estimate may be 
an order of magnitude or two less because of the 
Shklovsky*® found that 
a result 
of nuclear with Thus I 
conclude that red dwarfs will supply sufficient energy 


conservative approximation 


about 10°* ergs sec. are lost m the galaxy as 


collisions interstellar gas 
to maintain dynamic equilibrium of cosmic rays in our 
The hypothesis is further support: d by the 
the 


galaxy 


presence of heavy nuclei in cosmic rays since 


of elements 1s advaneedi im the 
sVstem 


I am grateful to the University Grants Coromission, 
India. for the award of a senior fellowship 
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Numerical Retracing of Atmospheric 
Events 


For obvious practical reasons, all numerical 
iptegrations of the equations of atn ospherie motion 
published so far have been made forward in time 
To be useful, such nume rical forecasts must be started 
from a position of uncertainty and « xtend up to, or 
beyond, the most clear-cut stage of the deve lopment 
in question But the numerical approach can also be 
regarded as a method of experimenting with the 
atmosphere, and in that context the above procedure 
seems far from ideal It would then be more logical 
to start frorn some well-defined point separating the 
initial and mature stages and to integrate forward and 
backward in different 


for the two stages. Since the origins of at mospheri 


time, possibly using models 
disturbances are ottan ILCOMS Pie on the nopt 
seale or obscured by lack of observations, the pro 
cesses during the developing and the 


results of the backward integration, would in general 


stage, henee 
have the principal interest in this type of experimental 
work 

At first sight, a 
spheric events seems to require the reversal of the 
large-scale flow How 
ever, the structure of pro 
cedures offers a very simple means of reversing the 
direction of the time All the pro 


cedures suggested so far make use of rates of changes, 


backward projection of atmo 
a major dynamical problem 
numerical integration 
co-ordinate itself 
or ‘tendencies’, which are assumed constant during 
each time-step and are added to the values of the 
corresponding variables at time ¢ to obtain ther 

values at At A the time 
direction therefore requires merely that the tendencies 
be subtracted instead of added 

Owing to the use of non-centred differences, the 


time f¢ reversal of 


subtraction of tendencies will not ensure a complete 
reversal of events ; 
the results of 


evidently 


but the discrepancies between 
and backward 
comparable errors m 


integrations 
both 


irreversibility 


forward 
from 
computations. Other 
are introduced by 
operations 


arise 
elements of 
difference 


finite approxima 


tions, smoothing and boundary pro 

The last of these require brief discussion. Charney, 
Fjortoft, and von Neumann have shown! that condi 
be prescribed in detail for boundary 
points with inflow. Mathematical 
presented recently? in favour of relaxing this condi 
tion, but it seems likely* that the prerequisites for 
this are fulfilled. Backward integra 


tions can be expected to illuminate this point further, 


tions must 


arguments were 


not generally 
since the reversal of flow implied in the reversal of 
should make it the 
boundary condition 

We have tested the arguments presented here by 
means of the barotropic model applied to 500-mb 
charts for the Australian region. The first calculation 
took an existing situation 24 hr. forward in time and 
then brought it back to the starting point. There 
was a loss of minor details, but all major features were 
fully restored. Computational instability developed 
during the retracing calculation at the outflow 
boundary, and vanished when the boundary condition 
was reversed. This supports the validity of the classi- 
cal argument', and was further confirmed by the 


time necessary to reverse also 


second calculation 


| 
a 
43. 435 (1954 
5) 75, 1169 (1949 
1 0165 : 
3 
4 
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In this a marked which had 
developed unexpectedly over western Strait 
traced backward for 24 hr. to a the 
Australian Bight, where the available observa- 
The 
cal ulation also indicated the presence ofa depression 
where the analysis 


upper depression 
Bass 
was region of 
(reat 
not have shown its existence. 


tions could 


over the southern Tasman Sea, 
previously had shown only an indefinite trough 
These that the retracing of large 
flow developments may practical 
Even with the best of present-day net works, 
affected by the 
regions lacking observations. The beckward integra 
tion procedure can be used to make the analysis in 
that for 


This approach will be explored in 


results suggest 


scale also have 


utility 
uncertainties of 


torecasts renmaim 


such dvnamically consistent with 
the network area 


detail when we test the performance ot the barotropic 


reyvions 


models in the Australian region 
indebted to the Bureau of Meteorology for 
charts used in this work, and to Dr. F 


and Dr. F. A 


and other 
We are 
the 500-mb 


Loewe Jerson tor helpt il comments 


Uwe Rapok 
DD. JENSSEN 


Meteorology Department, 
University of Melbourne 
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Small-Scale Turbulent Diffusion in the 
Atmosphere 


and Tang' recently published a 
under this title in which they 
pared observations of smoke cloud spreading mace 
Katz? the 
where ¢ is time after generation of 


(larenburg 


nmication cor 


by Frenkiel and with 
and 


and » deseribes the shape of the one-point 


relationships ¢, 


the burst. 
Lagrangian velocity autocorrelation : ” was assigned 
the 0-26, following Sutton® Before the 
conclusion by these the results of this 
comparison can be accepted, two pomts must be 


value 
authors about 


made 

(1) The authors their 
spreading of smoke puffs on 
diffusion theory It was pointed out m 1946, by 
M. 1. Yudine*, referred to Richardson’s® work 
and to the paper by Obukhov*, that Sutton’s treat 


base computation of the 


Sutton’s well-known 


ho 


describes average dispersion, computed with 
but it 


ment 


reference to a fixed space-pomt or ants ; does 


not deseribe relative diffusion of particles about a 
centre of gravity which is itself at liberty to move 
with the turbulence, as is the case with a smoke 
puff "The pom! has been emphasized and clarified 


and Batchelor* and many 
diffusion depends on factors addi 


by Brier’, 
telative 

the 
correlation and hence cannot 


in papers 
others 

tional to single-point, Lagrangian velocity 
be deseribe d correctly 
The additional factors 
the initial 


multi-point 


by means of the parameter 
voverning relative diffusion are (a) 
of the smoke putt ° (b 
correlations Arguing 
turbulence 


clispersion of a smoke 


Lagrangian 
from Obukhov’s dimensional 
Batchelor deduced that the 
puff should be proportional to 


theory of 


a power of ¢ less than unity at first, and afterwards 


2) Clarenburg and Tang compared their diffusion 


theory with Frenkiel and Katz’s excellent series of 
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observations of the diameters of nimeteen smoke 
puffs. The experiments made on 


cessive days, and consisted of 7-20 photographic 


were two suc- 


puff observations per expernunent, made at one 
second intervals. When a smoke puff spreads, at 
first its visible diameter increases; but later a 


maximum is reached, followed by a rapid decrease 
This maximum diameter seems actually to 
have recorded? for at eight of Frenkiel 
and Katz's smoke puff observations ; runs number 
13, 16, 18, 20, 9 and 11 The observed puff 
diameter is clearly the same quantity as the 
root mean square) dispersion of diffusion theory 
The dispersion increases with time indefinitely. It is 
for this reason that other workers, starting with 
Roberts"! (and including Frenkiel and Katz) 
interpreted the visible smoke puff outline as a line 
integrated value 
According to this interpretation, 1 shown by 
Gifford? that Frenkiel and Katz's smoke puff data 
(among others) support the predictions of the theory 
The observed putt clispersion 


to zero 
been least 
6. 7, 


not 


hay 


ot sight smoke concentration 


Was 


of relative diffusion 


proceeds at first according to a power of time less 
than unity. as long as the influence of the initial 
puff size is still dominant But after about 10 see 
(for these puffs), the dispersion, but not the puff 
diameter, is found to obey a @ ® law for the remamaer 
of the puff’s visible lifetime 

The high correlations of smoke puff diameter 
observations with the assumed cdispersion law 
(f 3)°87_ obtained by Clarenburg and Tang, stem 


from two separate, unrelated effects, me ther of whach 
huts considered by them a) A 
putt diameters do merease im proportion to & power 
this initially slow spreading 


been first smoke 
of tome less than unity 


does not, contrary to Clarenburg and Tang's assump 
the 


autocorrelation 


tion, reflect the degree of turbulence present, or 
shape of the one-pomt Lagrangian 
function. Instead, it refleets primarily the influence 
of the initial puff size, according to the prediction 
of the theory of relative diffusion 4) Later, when 
the influence of the initial puff size decreases to zero 
relative diffusion proceeds at an accelerating rate, 
that is, according to a power of time greater than 
unity. The puff diameters, on the other hand, reach 
& maximum and then actually decrease with time 


This is, of course, a purely optical effect, and does 
not reflect any corresponding decrease in the real 
turbulent diffusion-rate In fact, the higher the 


real turbulent diffusion, the more marked this latter 
effect should be 
For the above reasons, it is difficult 


the conclusion by these authors that their theoretical 


to agree with 


results are in good agreement with these experimental 
data 
GIrFFORD 
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Velocity of Light emitted by a Moving 
Source 

Due ry of special relativity is based 
nian postulates, namely, the principle of relativity 
and the prim iple ot the constancy of the velocity of 
light. If it is assumed that Maxwell's equations are 
correct and obey the prin iple of relativity, then the 
principle of the the velocity of light 
follows. The experimental evidence usually quoted 
in favour of the second principle is de Sitters analysis 
of double However, the principle has not been 
contirmed by earried out in the labora- 

The need for such an 


Tries two 


on 


constancy of 


stars 
nts 
torv using terrestrial sources 
experiment has been stressed recently by Dingle'. If 
the velocity of light is to have the same numerical 
value in all inertial frames then the velocity of light 
must be independent of the velocity of the source of 
light 

Generally, <°-mesons decay into 
having energy MeV. if the 
when they are at rest relative to the laboratory It 
the laboratory 
when they decay, then the source of the y 
moving relative to the laboratory. It is known that 
this motion changes the energy and frequency of the 
y-rays corresponding to the Doppler effect If the 
principle of the constancy of the velocity of light 
were not correct then the velocity of the y-rays from 
=*-deecay should vary depending on the velocity of 
the -°-mesons relative to the laboratory they 
decayed. Hence. if the velocity of the y-rays arising 
from 7°-decay were measured, then it should afford 
a direct laboratory test of the principle of the con 
stancyv of the velocity of light. Let the 
be produced in nuclear interactions inside the crystal 
of one scintillation counter by charged primaries (for 
example, protons ~ eV. from an accelerator 
The ionization produced in the erystal gives rise to 
thuorescence an electrical 


ravs each 


two 
~ Ht —"-mesons 


7°-mesons are moving relative to the 


‘-TAVS 1S 


when 


—°-mesons 


converted into 
signal by a photomultiplier. Any =°-mesons produced 
10-'* sec. so that the time of 
production of the rays can be taken to be the 
of entry of the primary Let 
y-rayvs produce an electron pair in a second seintilla 
tion counter spatially separated from the first. The 
mnization produc ed by the electrons CAUSES fluores 
the which is converted into an 
impulse by the photomultiplier 
between the two electrical 


which is 


will decay in a time 
time 


particle one of the 


cence in ervstal 


electrical second 
The time delay 
be measured electronically by 
the first pulse could be used to trigger an 


pulses can 
several methods, for 
example, 
oscilloscope and the position of the second pulse noted. 
With a separation of one metre the time delay would 
be ~ 3 3 
the velocity of the y-rays depended on the velocity 
of the parent ="-mesons then this time delay should 
vary depending on the velocities of the mesons. 
The main experimental difficulty would be to be 
sure that the coincidences observed would be due to 
the above As a check, the scintillation 
counters could be placed inside a large cloud chamber 
could be checked that only primary 
the first seintillation counter and that an 
pair was actually produced in the second 

From the energy and 


if were equal to 3 


events 


so that it one 


entered 
eleetron 


counter direction of 


could calculate an approximate value for the velocity 


of the parent =°-meson. 
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10’ em. sec. If 


the 
electron pair, as observed in the cloud chamber, one 
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It is probable that some other nuclear or meson 


convement to use in 
K meson 


Sons which 


might more 


proce 
\ possibility might be to 


prove 
practice use a 
Sometimes a A-meson emits = 
afterwards decay into y If the 
passed through # series of scintillation counters the 


beam 


rays A were 


posit tons and time of deeay of the A-meson could 


be determined sufficiently accurately The y-ray 
deteetor could be placed off axis at a distance from 
the A-meson beam and the time delay measured 
The fact that in principle the experiment could be 
performed ts of considerable interest even if it proved 
unpossible to carry it out in practice. It has often 
been suggested that a direct experimental check of 
the principle of the constancy of the velocity of light 
is Impossible since one would have to assume it to 
be true in order to synchronize the spatially separated 
clocks. In the above experiment one would not use 
two clocks but two ervstals and photomultiphers, 
which would feed electrical signals into an apparatus 
which which need not 
move before and during the When the 
events occurred, electrical signals would be sent along 
electrical cables to the timing machine and the delays 
in the transmission of the information could be 
allowed for once and for all by placing the t wo scintilla- 
together, and sending charged 
ervstals and adjusting the 


time intervals and 
experiment 


measures 


tion counters close 
particles through both 
lengths of the connecting cables until the pulses from 
both counters arrived simultaneously at the timer. 
The and photomultiplers could then be 
moved without changing the length of any 
connecting leads. The delay in the receipt of inform- 
ation after the events would remain independent of 
the separation of the detectors if the velocity of 
electromagnetic disturbances in the connecting cables 
is independent of the directions and orientations ot 
the 
cables 


crystals 
apart 


connecting cables and is not changed when the 
are The method of 
synchronizing spatially separated clocks. as discussed 
in the text to use light signals which are 
assumed to travel in straight lines. In the present 
the signals from the events can travel in curved 
paths such that the delay remains independent of 
the separation of the crystals and photomultipliers ; 
the actual timing mechanism is not moved. In fact. 
in order to check the second principle one need not 
the but need 


observe 


moved about usual 


books, is 


case 


one 


difference 


adjust zero as described above, 
only whether or the time 
between the pulses from the two counters is the same 
whatever the velocity of the 
relative to the laboratory when they decay 


G. V. 


not 


parent 7°-mesons 


Rosser 


Washington Singer Laboratories, 
University of Exeter 
183. 1761 (1959) 


Dingle, H.. Nature 


Absolute Measurement of Average Energy 
lost by Very Soft X-rays per lon Pair in Air 


Fic. 1 survey 
far of W. the average energy lost by photons and 
particles per ion pair in air At energies exceeding 
10 keV. W is practically constant. At than 
10 keV. a tendency to higher values of W is indicated 
The fairly large discrepancies between some of the 
results, especially at low energies, caused us to carry 
with very soft 


vives a of measurements made so 


less 


out an absolute measurement of W 


X-ravs'. 


- 
= 
j 
i 
| 
ry 
: 
‘ 
As 
» 
: 
= 


0 
. 
= 40 ° 
20 = 
100 e\ l keV 10 keV 100 keV. 1 10 Mey 
Energy of quanta 
Fig. | W as a function of the energy W for heavy particles is 
plotted in terms of the energy of electrons having the same 
velovity Photons electrons ; heavy particles 


The me assuring method is based on the equation, 


uM nk, The number nv of monochromatic X-ray 
quanta of the energy E,, produced by the filter 
difference method? has been measured by a total 
absorbing ca#sium iodide scintillation counter. The 


ervstal was enclosed in a container with a window of 
two aluminium foils, each 6-4u thick, 
the multiplier. The 
in preparatory experiments the readings are inde 
pendent (a) of the place of absorption im the erystal 
and (6) of the electrodes of the 
photomultiplier in a certain The number z 
of ion pairs in a produced by the quantity of energy 
nF, has been measured by a total absorbing standard 


and mounted on 


absolute counting was proved 


voltage across the 


range 


ionization chamber The required corrections have 


been calculated and determined experimentally 


of quanta (E , keV.) 


bnerg) 


i values of W with the standard deviation for 
The mean value is also shown (broken line 


rig. 2 Measur 
each point 


In a full analysis of the accuracy we found the 
following results (see Fig. 2 and also Fig. 1, marked @) 
(1) there is no significant dependence of W on the 
quantum energy within the range, 5-89-17-44 
keV. : (2) mean value of W is 35-0 eV. ; (3) mean 
5 eV. : (4) the method of 


accuracy at 


standard deviation is + 0 
measurement has maximum 


8 keV. 


energies 
about 7 
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Similarity in Behaviour between Gas 
Bubbles in Liquid and Fluidized Solid 
Systems 


Davipson et al.! have noted a marked similarity 
between the behaviour of gas bubbles injected into 
beds of solids which were gently fluidized and gas 
bubbles rising in a liquid. Within the narrow range of 
main fluidizing air velocity used for beds of glass 
beads. silver sand and swede seeds, the velocity of 
rise of bubbles, U’, was found to depend only on the 
volume of the bubble, V. and agreed with the semui- 
empirical formula 

U = 0-792 (1) 
derived by Davies and Taylor? for spherical capped 
gas bubbles in an inviseid liquid 

In this Department, using a y-radiation absorption 
technique, the variation in voidage has been assessed 
when a measured stream of gas was injected into a 
similarly gently fluidized bed of 0-8 mm. diameter 
The injection nozzle was clear of the base 

It was found by calibration that change 


ballotini. 
of the bed. 
in observed count-rate was, to a first approxunation, 
proportional to the change in voidage in the radiation 
beam over the voidage variation encountered. Thus 
it was possible to estimate an effective void residence 
time along the path of the radiation beam 
the face of the column it was possible to measure an 
average projection of the voidage contours w ithin the 
column and from this to measure directly the breadth 
of the injected disturbance— the bubble diameter. 
It was assumed that the bubbles were spherical on 
formation at the nozzle and then rose with the velocity 
equation 1; no allowance made for 
interaction between bubbles in a chain The bubble 
frequency to give the measured void residence time 
calculated and Fig. 1 relationship 
between this frequency and the rate of gas 
for two nozzle diameters (0-16 in. and 0-096 in.) 
The general form of Fig. 1 shows that the bubble 
frequency, within the general scatter of results, 1s 
approximately constant at 22 per sec. for the higher 
injected gas-flow rates and that below injection-rates 
there is a marked tendency for this 
frequency to rise This is closely in accord with the 
results published by Calderbank® in a review of the 
behaviour of bubbles formed when air is injected 
Thus these 


sy scanning 


given by was 


was shows the 


injection 


ot 50 se« 


into water through similar sized orifices. 


o 
6b 
| 
0 40 sv 120 200 24 
Injected volume (« sec.) 
Fig. 1. Relationship between injected gas volume and calculated 
bubble frequency , 016 in. diam. nozzle ; , 0-096 in, diam. 
nozzle 
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observations also show a similarity in behaviour 
between gas bubbles in liquid and fluidized solids 
avsterms even though the actual mechanism of bubble 
formation in these obviously be 


different 


two systems must 
quite 

J.S.M 
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Nucleation in Agitated Solutions 


MECHANICAL disturbances are known to speed the 
onset of nucleation in supersaturated solutions. Early 
workers! demonstrated that severe mechanical shock 
could induce nucleation in metastable 
well the 
.and more recent work? has shown that mechani 
cal stirring can cause rapid nucleation in 


solutions at 


temperatures above so-called “metastable 
limit 
inseede | 
solutions which will not normally form nuclei under 
conditions. Published date has 
not given any indication of the effect of varying the 
intensity of agitation on the tendency of an unseeded 
solution to form nuclei under any given set of condi 
tions, but it is generally assumed that more vigorous 


agitation increases this tendency. 


quiescent work to 


Investigations carried out in these laboratories on 
nucleation and conditions in a_ pilot-seale 
Oslo erystallizer operating with unseeded solutions of 
ammonium dihydrogen phosphate have confirmed 
that the critical supersaturation, defined here as the 
degree of supersaturation at which nuclei are first 
observed in a being cooled at a constant 
rate, is dependent on the rate of circulation of the 
liquor, that is, 


growth 


solution 
on the degree of turbulence Less 
supersaturation Is required for nucleation to occur 
at the higher rates of flow 

It was observed, 
eirculation, 
TOO 


that at low rates of 
represented by Reynolds numbers of 
1,400 in a column of 3 in. diameter, the 
degree of supersaturation necessary for nucleation was 
not apparently reduced by increasing the turbulence 
Unfortunately, variations in the value of the critical 
supersaturation were here of the same order as the 
experimental error. 


however, 


about 


Accordingly, recourse was made 
to a smaller apparatus where conditions were more 
easily controlled. A glass T-stirrer was used in a 
baffled beaker. The solutions of ammonium 
dihydrogen phosphate were covered with a_ thick 
layer of liquid paraffin and cured for about 30 min 
at 10 deg. C. above their saturation temperatures 
before run. Accidental inoculation by dust 
particles was thereby largely eliminated and repro 
ducible results were obtained. 

Whereas gentle stirring causes nucleation im solu- 
tions which are otherwise stable, and sufficiently 
Vigorous stirring creates an even greater tendency to 
form nuclei, the transition may not be continuous 


small 


each 


no simple relationship between the critical super- 
saturation and the intensity of agitation has been 
found. In general, a plot of critical supersaturation 
against rate of agitation is nota single smooth curve 

in fact, a portion of the curve may have a reversed 
slope (see Fig. 1) indicating a region where an increase 
in the agitation reduces the tendeney to nucleate. So 
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SATURATION 
TEMP, 


9°¢.} 
O 42:9 | 


Hin 
stirrer speed (rev./min.) 
Fig. 1 


cones 


Critical supersaturation (solution concentration, saturatior 
ntration) versus stirrer speed for aqueous solutions 
ammonium dihydrogen phosphate 


far as is known, this is the first experimental evidence 
of such a phenomenon 

Nucleation in liquids has hitherto been considered 
as consisting of two stages : a diffusional transport 
step which ts aided by agitation, and a surface reaction 
step when growth of the sub-nucleus oceurs, the latter 
not influenced by agitation. It would 
appear that a third effect may also operate, which 
impedes the growth of. 
that this effect 
circumstances 

The work, which so far Kas been confined to aqueous 
solutions of ammonium dihydrogen phosphate with 
saturation temperatures in the range 40-70" C©., is 
being extended to cover a wider range of concen 
tration and other solutes, to determine whether this 
effect is of general occurrence or specific to a limited 
range of conditions, and to attempt a theoretical! 
explanation 

One of us (K. D. R.) is grateful to the Department 
of Scientific and Industrial Research for a studentship, 
during which this work is being carried out. 

Ws 
K. D. 
Department of Chemical Engineering, 
University College, 
London. 


being now 
or disrupts, the sub-nuclet, 


and predominate certain 
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Crigin of the Word ‘Neutron’ 
THe word ‘neutron’ has been attributed to Ruther- 
ford by Glasson! and to W. D. Harkins? by Glasstone*® 
It appears likely that it was no. used by either 


Rutherford or Hawkins before about 1920. In both 
cases, the neutron was a hypothetical combination of 
a hydrogen nucleus (also called a ‘positive electron’ 
or ‘proton’) and an ordinary negative electron. 

I wish to point out that William Sutherland used 
the word in almost exactly the same sense in two 
papers published in 1902, in the first of which there 
is the passage: 

“As it would be convenient to have symbols 
different from the operational + and — to distinguish 
the two sorts of electrons, I the 
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al types 2 for the electron and 5 for the 
electron, and for the neutron. which consists of 
the and » united to form that electric doublet 
} } ive to the wther its eleetme and magnetic 


properties 
STEPHEN BrusH 
Lawrence Radiation Laboratory 


University of 


Livermore, California 


Phenomena occurring at Electrically 
Stressed Metallic Surfaces in Vacuum 


CERTAIN hypotheses put forward to explain the 
mechanism of electrical breakdown of high vacuum, 
bet ween metallic electrodes, rely on the removal from 
reyates of material! 


the electrode surfaces of ayy 
Such agyrevates have become known as ‘clumps 

By means of radioactive lavers on the electrodes or 
spectroscopic analysis, material transfer during the 
pre-breakdown phase has been shown to occur’ * 
Breakdown has been initiated by the mtroduction of 
particles of electrode material in the gap The 
occurrence of points and pits on the electrodes has 
by examining the electrodes micro 


been contirmed 


Fig. 2 Photomicrographs of electrolytically polis 

node surfaces showing the appearances 

Pressure torr Poy wer ‘ 
( 


scopically before and after voltaye stressing 
actual growth and tearing off of small points seve ral u 
in length has been photographed during an increase 
in voltage*® The latter observations showed that 
the ports appeared to prow only on the anode, 
a fact supported by an observation that indicated 
the breakdown voltage was proportional to the 
tensile strenuth of the anode 

The actual observation of the growth of points was 
the first direct visual evidence that such multi-atom 
clumps were pulled out of the surface and transported 
across the gap An apparatus was desig ned, before 
the foregoing results were known to us, in which the 
surface could be observed normally and with the 
voltage applied It consisted esse ntially of an anode 
and cathode mounted in a continuously pumped 
vacuum cell. The cathode was in the form of a copper 
disk in the centre of which was a hole with be velled 
sides, the diameter oft the hole Opposite the anode 
bemg O34 in Located behind the cathode and in 
line with the hole was an S-mm objective lens, of 

which titted into a Vickers micros« ope Phe 
anode was in the form of a 45° copper cone, the top 
of which was ground flat so that it just fitted the 
field of vision through the microscope Analysis 
showed the copper to be about 99-5 per cent copper 
and 0-3 per cent oxygen with normal commercial 
impurities Direct voltages were used and the break- 


down current was limited by a 2-megohm = series 


Fig 1 Photomicrographs of copper anode surfaces showing 
the removal of an inelusion. Mechanically polished on 600 emer resistor. The pressure lav between 5 x 10 and 
then with metal polis! Gap 030 in Pressure 
tort lop, zero volts > bett 1okN ytd) Q9 x 10 tor! Before some tests the anode Wats 


ry 
: 
n. J. L.. Phil. Mag... 6, 42. 59 
Hark W. PI 6, 42, - 
Sutherland, W., Phil. 6 3, 162 (190 , 
. 
: 
‘ 
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polished with emery cloth down to 600 grade and 
then with “Silvo’ and tinally washed in water, alcohol. 
and ether; m other cases it was electrolyvticalls 
polished 

Some results of a preliminary series of tests are 
now reported as they confirm other investigators 
results and give further information. With the gap 
set at (03 a large inclusion 2 em. in diamete 
was seen to disappear from the anode at about 
10 kV. or a ‘stress’ of 1:3 «x LO) Voem Its removal 
did not cause breakdown. The effect is shown in 
Fig. 1, and although seratch marks can be seen from 
where the inclusion vanished they appear to be less 
intense than on either side of the inclusion. Thus it 
ray well have been a piece ot embedded cleaning 
material, Razin® also reports a clump tens of microns 
m size. bemmg pulled off at a stress of 2 x 10° V.em 

In certain cases as the voltage was increased a 
different type of phenomenon took place in that 
spots were seen to appear on the anode surface. as 
shown in Fig. 2. In the case shown the anode had 
been electrolytically polished, the gap was 0-015 in 
and the spots arose at 24 kV. This corresponds to a 
stress of 63 10 With the mechanically 
polished surtaces described earler the Spots arose at 
a stress of about 4 x 105 Voem The size of the 
spots is about 15 x LO* em. diameter, which com- 
pares well with chimp sizes estimated from the 
Slivkov hypothesis? of 5 x 10° em. and with the 
marks observed by Schwabe" of 2 x to 


> x 10-* em Cranberg' postulated the clump size 
to he between and em. The number of spots 
per square centimetre of electrode surface is of the 
order of 10°) In several runs it took a further imecrease 
of voltage to cause breakdown but in others break 
down was immediate 

We wish to acknowledge the assistance of Dr. J. D 
Meakin and Mr. R. A. Owen, Department of Metal 
rey 
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( A. WALLEY 
Department of Electrical Engineering, 
King's College. 
University of Durhar. 
Neweast le upon Tyne, 


Cranberg. 1 J. App. Phus., 23. 51m (105 
Slivkov, et Phas. Tech. Phus.. 2. 1919 
Heard, H. ¢ ind Laner, ftomic ‘ 
R.L.-1¢ 
Krown / Ph 6R. 564 (105 
larasova, L. nd 4. A et Ph Tech, Ph 4 
wo 
Heard, H.G.. and La E.J., U.S, At Energu 
O51 
*schwabe, S.. Z. angew. Phys... 12, 244 (1060 
Razin, A. A Tarsova, L. and Tsukerman. V. A., Had 
and Electroni 5. 187 (1060 
Rosanova, N. B and Granovskii, V. I Soriet Phus. 
1.4 1957 


GEOLOGY and MINERALOGY 


Age of the Orogeny and Granites in South- 
West England 


THe Dartmoor and related granites form one of 
the key points in the revised geological time-scales of 
Profs. A. Holmes! and J. L. Kulp*. Therefore, their 
stratigraphic relationships need to be determined as 
precisely as the field evidence will allow. Kulp et al. 
write that “while the Dartmoor granite is almost 
certainly post-Lower Westphalian, Lower Stephanian 
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strata in Somerset are aftected by the same fold 
system and it is therefore probable that the granite 
are Of latest Stephanian or Permian age It is by 
no means generally accepted, however, that the fold 
svstem in Devon and Cornwall is of the same age as 
that in the Somerset coalfield! Indeed, Holme 
adopts a suggestion from Owen that the granites 
may have been emplaced im Upper estphalian tines 
and that the Pennant Sandstone of South Wales 
nay be the product of the rapid erosion of the 


rising Cornubian chains \ brief discussion of the 
available evidence therefore seems desirable, 

The granites invade a folded and faulted strati 
vraphical succession in which, at the present level of 
erosion, the youngest sediments so far recognized by 
fossils are referable to the | pper Gastrioceras Zone 
of the Lower Westphalian’ *. It is likely, however, 
that a considerable tectonic thickness of deformed 
Paleozoic strata (perhaps many thousands of feet in 
the Dartmoor region) was originally present above 
the structures now seen'® bordering the exposed 
yranites It therefore reasonable to SUP prose 
that even younger Westphalian, and perhaps even 
Stephanian sediments could well have been present 
in the deformed mass into which the granites wer: 
emplaced Prentice's sediment ological conelusions 
from the Bideford area'! support this view 

It appears thet only unaltered Palwozoic rocks 
trom the upper part of this deformed mass were being 
eroded in basal New Red Sandstone times!?. Later 
New Red sediments contain contact-metamorphosed 
Palkeozore rocks, while the Lower Cretaceous Wealden 
sediments ot southern England are thought to 
provide “the earliest evidence of the uncovering and 
denudation of the |Dartmdor}) granite itself"), 

It therefore seems preferable on the present 
evidence to regard the maim orogenic movements in 
Devon and Cornwall as being of essentially the same 
aye as those in the nearby Somerset coalfield, which 
are known to affect Lower Stephanian strata!’ | 
support the assignment of the granites to the Per 
man? rather than to the latter part of the Carboni 
ferous period! The position of these granites in the 
veological time-scale will presumably affect the 
length of time to be allotted to the Carboniferous 
period, a matter of some importance in Carboniferous 
stratigraphy 

Thanks are due to Prot. A. Holmes for discussion 
in correspondence and to Prof. P. Allen, Prof. J 
Sutton and Dr. R.St.J. Lambert for their comments 

N. E. ButcHer 

Creology Department, 

University of Reading. 
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Attempted Low-Temperature Syntheses 
of Kaolin Minerals 

AnrHouGcH kaolin 

im Nature 


minerals appear 
conadit Ons 
ten peratt res and low afer-Vapour pressure 

under simular conditions 
difficult It appears 
choice of variables is essential 
imvestivations' individual 
been obtained by agemg mixed alumina 
2 months at 100° C. and under pH 
conditions around 4-5, but the ervstalline vield was 
extremely and the kaolinite could be proved 
only by single-crystal, electron diffraction me thods ; 
X-ray failed to detect the vield 
It seems ready polymerization of 
incorporated in the structure, 
of a layer 
encountered nm 


synthes the laborator\ 


has been found exceptionally 


that a proper 
In pre. 
ervstals have 


kaolinite 
and silica gels for 
poor 
diffraction small 
that the 
with aluminium 

inhibited the 


Similar difficulties are not 
hvdrous silicates 


silica, 


structure 
forming 


erystallization 


Tnaghesian 


diffractometer patterns; copper Ka radiation 
B, boehmite obtained from gibbsite in sealed tube 
D and #, gibbsite partially transformed 
gibbsite wholly transformed to kaolin 
mineral 


Fig. 1. X-ray 
boehmite ; 

at 150° C,; C, gibbsite ; 
to kaolin mineral; F, 
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of alumuna. ther with 


In the gibbsite, 
has been used as a source 


Liudox or 


present experiments, 


im solution as ¢ thv! 
conducted in 


silica either as a gel, 
The experiments have 


silicate been 


sealed glass tubes at and about 5 atm. water 
and end-over-end 
agitation. The pH was controlled mainly by N 10 
hydrochloric acid, but in lasting 1-3 


weeks the pH value often varied and a better control 


vapour pressure, with vigorous 


experiments 


is desirable 

The results are illustrated in Fig. | by diffractometer 
iagrams. When the final pH exceeds 1-9, gibbsite 
is the only erystalline phase observed (ef. diagram 
('). When the pH remains below 1-5, a kaolin mineral 
replaces the gibbsite (ef. diagrams D, E, F). Electron 
micrographs show plate-like forms and alse rod-like 
forms having resemblance to halloysite 
Reversible swelling and shrinkage behaviour 
readily followed by X-ray diffraction, and each cycle 
of operations seems to improve the erystal structure 
silica 


some 


Whereas gibbsite in the absence ot becomes 
150° ©. under the con- 
diagrams A and B&; 
silica the formation 
Probably the 
facilitates its 


transformed to boehmite at 
ditions of the experiments (ct 
in the presence of 
of boehmite is completely inhibited 
instability of the structure 
reaction with silica to develop an aluminosilicate 


also ret 3). 
gibbsite 


laver structure. 
Further experiments are in progress in which 
emperature and pH will be controlled with more 
precision. This investigation forms part of Project 
+5, sponsored by the American Petroleum Institute 

W. BRINDLEY 

Department of Ceramic Technology, 
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University Park, Pa 
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CRYSTALLOGRAPHY 


Spiral Formation on Natural Crystalline 
Sulphur 

{ECENTLY, Observations of the growth spirals sug- 
gested by Frank’s theory' have been reported on 
different 

This communication 
observations of growth spirals originating from 
screw dislocations on the (001) natural 
sulphur crystals. The observations were made by 
means of an ordinary metallurgical microscope, 
using bright-field illumination. The heights of the 
steps were measured using interferometric techniques* 
and the values found range from 5000 A. to 100 A., 
showing that growth-promoting dislocations are of 
multiple strength. 

Most of the faces investigated showed one spiral 
only, covering the whole area, which seems to prove 
that sulphur crystals must be extremely perfect. 

Fig. 1 shows a spiral originating from a right-handed 
dislocation. Besides this elementary type of spiral, 
several other more complicated growth patterns, for 


many substances 


records interesting 


faces of 


ey 
Was. 
| 
| 
i 
} | if 
| 
| 
th de Belg.. Bull. ¢ 
| 
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| 
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two, three or larger numbers of dislocations ending 
on cry stal faces, have been photographed. 

The observed density of dislocations varies widely 
on different ranging from a few to a 
maximum of approximately 10* 


any one crystal they are predominantly of the sam 


spec 
per sq. em On 


hand 
more detaied 
vill be submitted elsewhere 


ot the se observations 


account 
Savepa H. Emara* 
National Bureau of Standards 
Washington, D.C 

* On study leave from Ein-Sham- sity, Cair 
Frank, F. ¢ Dise. Farad, S« 1949) 

42, 809 (1951) 
M ulti ple-Be 


1948 
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Growth Spirals on Synthetic Magnetoplumbite 
Crystals 


IN connexion with a study of crystal growth from 
lead oxide and lead oxide lead fluoride melts, we have 
recently observed growth spirals on (0001) faces of 
tabular magnetoplumbite (PbFe,.O,,) erystals. The 
spirals on crystals obtained from lead oxide lead 
fluoride melts are polygonal, relatively open, and 
reversed 
The 
step he ights appoar to be small miuiltiple s of the unit 


‘ ell The 


crystals grown from lead oxide melts are polygonized 


show growth fronts as well as 


curvatures near the outer edges of the crystals. 


concave 


dimension in the direction spirals on 
to various degrees, are more tightly wound, and 
exhibit yvreater step heights 

The magnetoplumbite crystals showing well-defined 
spirals were located on the top surfaces of melts from 
which yttrium-iron garnet crystals were grown by 
Niel 
sen'?. The spirals were observed with a petrographic 
using bright-field illumination. Fig. 1 
shows a typical growth spiral on the surface of a 
ery stal still attached to the top surface of a solidified 
lead oxide lead fluoride melt. The small particles 
covering the crystal surface and decorating the step 


procedures approximating those suggested by 


microscope, 


are believed to be flux components that solidified 
when the crucible was removed from the furnace (at 
1.000° These 
otherwise altering the surface, by 


about 
without 


part icles were removed 
treating 


the surface with dilute nitric acid. Step heights were 
measured by a thin-film interferometric technique of 
the type described by Tolanski and Omar’. The 
value obtained for the height of the step near the 
origin of this spiral was 48 A. The unit cell dimen 
sions of a typical crystal (exhibiting a growth spiral) 
were determined to be a 5-91 A., and 23-1 A.. 
and the spiral was shown to be on the (0001) surface 
by X-ray methods. The step height (and Burgers 
vector of the screw dislocation(s) responsible for the 
spiral) on the surface of this crystal is approximately 
twice the unit cell the « direction 
Dissociation of the spiral into two steps can be seen 
The 


step height on a second spiral of similar appearance 


dimension in 


im the reversed curvature region (see below) 
was determined to be about 68 A., or approximately 
three times the unit cell dimension in the ¢ direction 
The displacement of interference fringes across the 
spiral step on many of the crystals was observable, 
but too small to measure It is likely that these 
steps were a unit cell in height 

An interesting feature of the spiral shown in Fig. | 
A uniform super 
saturation across the crystal face should lead to an 


that is approximately 


is the partial reversal in curvature. 
equilibrium growth spiral 
Archimedian in shape*. In the 
tration gradients, however, the shape of the spiral 
will be altered {n increase in 
between the centre and the edge of a crystal 
occurs during crystal growth, and the 
has made by Amelinckx® that a 
suitable gradient of this type may result in a complete 


presence of concen 
supersaturation 
face 
trequently 
suggestion been 
reversal of spiral curvature. The spirals on magneto 
plumbite crystals grown from lead oxide lead fluoride 
melts have a shape that suggests a radial increase in 
supersaturation just sufficient to produce a reversal 
in curvature from about one-half of the radius to the 
edge of the face. The effect can be clearly 
Fig. 2. Both right- and left-handed spirals are 
present on the surface of this crystal and both types 
eurvature reversals near the edge ot the tace 


BeOTL IT 


show 
One can also see that the nearly straight segments of 
the spirals in Figs. | and 2 are slightly concave 

the result of 


The concave growth fronts may also be 
(supersaturation) with 


the centre of the erystal 


growth-rate 
trom 


an increase in 
nereasing distance 

Numerous multiple-step spirals and complex sys 
surtace 


tems Of spirals were characteristic of the 


Growth spiral on a magnetoplumbite 
from a lead oxide-lead fluoride melt. ( 273) 


crystal grown 
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Right- and left-handed growth spirals on a magne 
plumbite crysta 173) 


Multiple-step growth spiral on 


a magnetoplum! 
rystal grown from a lead oxide melt 273) 


crystals 


toplumbite 
Fig. 3 shows a tightly 


features observed on 
vrown from lead oxide melts 
multiple-step spiral on the 
lead oxide melt A 


was obtained 


wound, surface of a 


ervstal grown from a value of 
163 A. (7 unit eells in the « 
for the maximum height of a single step on this spiral 
\t higher 
smaller 
The fact that these steps are more closely 


clireetion) 
magnifications, dissociation of the steps 


nto components was observed in several 
regions 
spaced than those observed on the faces of crystals 
yrown from the lead lead fluoride 
probably the result of higher supersaturations during 
yrowth Such a with the fact 


that magnetoplumbite is the major phase in the lead 


oxide melts is 


result is consistent 


oxide system and a minor phase in the lead oxide 


lead fluoride svstem R. A. LErever 
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CHEMISTRY 


Catalytic Activity of Coloured Alkali 
Halides 


THe properties of alkali halides containing colow 
similar to those of 


therefore 


centres are im some respects 


semiu-conductors it was thought to be 
worth while to determine whether such alkali halides 
any of the eatalytic 
The oxidation of 


chosen as a test reaction, as this reaction ts readily 


have properties of semi-con- 


luetors carbon monoxide was 


catalysed by semi-conductors at low 
The halides investigated were sodium and 
chlorides, iodide and 
bromide “ all were of reagent grade purity and were 
used without further purification. The salts 
thoroughly dried and ground, the portion between 
150 and 300 mesh being used in the experiments 
Carbon monoxide was prepared by dehydrating 
formic acid with sulphuric acid, the gas being purified 
by passage through potassium hydroxide and may 


temperatures’. 
potas - 


potassiurn 


sium potassium 


were 


nesium perchlorate towers and finally through a 
liquid-air trap 
the same purification train, and probably contained 
traces of nitrogen and argon \ stoichiometri 
mixture of carbon monoxide and oxygen was used 


Cylinder oxygen was passed through 


in all experiments. 

The reaction vessel was a ‘Pyrex 
could be fitted with a vapour-jacket for temperature 
control. The reactor, which had a volume of approx 
imately 45 ml., was fitted with a thermocouple well, 
which was always in the salt under 

Pressures measured both 


evlinder which 


the end of 
investigation. 
mereury and di-n-butyl phthalate manometers 


were with 
In a typical experiment, approximately 1 gm. of 
the ground salt was spread in an even layer over the 
hottom of the reactor. The reactor was then sealed 
into the vacuum system and heated to 250° ©. for 
10 min. at a pressure of less than 1O-° mm. mereurs 
rhe reactor was then brought to room temperature 
under vacuum, and dry air admitted to a pressure ot 
O-] mm. mereury The discharge 
was then played over the reactor for several minutes 
The reactor 
was then rapidly high 
(10), brought to the required temperature, and a 
sample of the carbon xVgen mixture 
admitted The manometer readings followed 
as a function of time and, if the room temperature 
varied during the run, corrected for changes in the 
density of the manometric fluid. The 
readings were also corrected for pressure changes i 
the non thermostatted dead space of the reactor it 
there was any change in room temperature 
Experiments were earried out 26° te 
25° C. (above which temperature the colour centres 
leached rapidly), with initial gas pressures of 10 
fi Runs made both in the 
presence laboratory 


from a Tesla coil 


to produce colour centres in the salt 


pumped out to a vacuum 


monoxide 


were 


manometer 


from 


250 mm. mercury. were 
dark and in the of normal 
lighting In no case was any evidence of catalytic 
activity obtained; although 0-2 reaction 
in a 3-hr. period could have been detected. At the 


higher pressures a rapid, poorly reproducible decrease 


per cent 


in pressure was observed immediately on admission 
This decrease amounted to approximately 
This decrease 


of the gas 
0-5 per cent of the initial pressure. 
could not be observed at the lower pressures, pre 
drainage errors in the oil 


sumably because of 


manometer 


— 
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“ 
SN 
~ > e 
. 
a 
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1. of scopoletin solution 


For the purpose, 
Joehrimng 


0-1 ml. of horse-radish peroxidas (Cc 
concentration mot critical), and O-l mil 
The amounts 


Although the adsorptive properties of alkali hi 


not been investigated in detail, it would 
ot 


the work of Tompkins? that this pre 
ght be due toa small adsorption of carbon 


solut On 


hvdrogen peroxide solution were m 


xe 


of scopoletin were chosen so that at most three 

quarters were used up by reaction with the hvdrogen 
peronicl 15 min. after mixing, © 8 ml. of 0-15 M 
buffer (pH 10-0) was added, exactly one-halt 
dish, and 


The work of Orr® suggests that Oxve 
sorption would be negligible in the temperat 
nge of this work 

periments with the same gas 
cataiyat, 


borate 
system. using nickel oxide as a of the mixture transferred to a@ pla 
th fluorescence measured To obta nthe tliorescence 
lax D. Gay of the intaet scopoletin, a blank mixture was rach 
4 el y n Water of the sain 
KENNETH E. Haves by imehiding 1 ml. wa 1 of th 
Department of Chemistry, amo int of hvdrogen peroxide ‘80 i 

In Fig. 1. the logarith f the number of moles ¢ 
st the log 


comparable to those yreviously reported 
I 


on 


Dalhousie University, 
Halifax, Nova scopoletin oxidized is plotted agai 
! f the number of hives wen peronicde 
39. as caicu ed on the basis of hi pdometrys with the 
Proce. Row. S j ) olution Clearly method applicabl 
“ve range of concentrations. In Fig. 2, the 
s of one and 


ot the fluorescence na quot 


scopoletin solut containing imitially 


Determination of Very Small Amounts 
of Hydrogen Peroxide 
| mole 


Ir has been found that radiation doses of a magni 
initial concentration oft 


ike as low 


mole) by suantities of per 


is shown, and Fig. 3 contaims a similar plot 


10 r. damage cells m culture and inter will be noted that the inclination ie straight 
: ines in the graphs are exactly 45 required by the 
ascribed primarily to short lived 
stoichiometry 1: 1 
radicals produced by the rays rather than to the 
is desirable to study 


hydrogen peroxide also made, it 
the biological effects of small concentrations of this 
substance. 

In this connexion, a very sensitive method for the 
determination of hydrogen peroxide is needed The 
ficiency of ionizing rays producing chemical 
poet IS d bv the G value, which is cle fined 
of molecules formed pet 100 eV. of 


the number 
Using y-ravs (cobalt-60), values 


energy absorbed 
tor hvdrogen peroxide production of 1-05-1°31 were 
found at dose rates of about 3x 10° r min.?-§. There- 
fore. a dose of 10 r. will give in 1 ml. water hydrogen 
poroxide of about mole (~3-5™« gm 

To develop a suitable method, we started from the 
report by Andreae® that seopoletin (6 methoxv-7 

vdroxy-1,2-benzopyrone) is oxidize d stoichiometric 
(1:1) bv hydrogen peroxide w th loss of its 
orescence. provided horse radish peroxidase 1s 
sent. The fluorescence before and after teraction 
th peroxide was measured with a Beckman spectro 
model DU, adjusted for fluor 


10-28 mole of hvdrogen peroxide could be rea 


the present work pinetion Was 


CGalvanek-Morrison fluor nark | Jarrell 


Ash Co.), as usually emp oved for the determination 
f uranium in solid sodium fluoridk pills In this way 


sensitivity of the thod has bee»h mproved \ 
ut one magnitude for the coneentration, and by 
o magnitudes for the quantity of hvdrogen peroxide 
hod was tested w th hvdrogen pe cide 
ons. The solvent water had to be very pure to 
SPOT decor Position ot the solute 
distilled conductivity water was distilled thre 
times First, with alkaline potassium perman 


secondly, with silver nitrate ; and finally 


thout anv addition in a quartz apparatus. Hydro 
n peroxide (‘Perhydrol p.A.’, Merck) was added to 
this water to give a solution about 0-2 per cent, and 


he exact concentration determined by iodometry 


his stock solution was stable when stored in silica 
in darkness. For use it was diluted in steps, and the a 
coneentration measured by the secopoletin method Moles hydrogen peroxide ( 


after each step. Fig. 2 
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range covered bv Fig 
thoad reache 


mit of the m The utter of the 
points in the lowest range is due to the fluctuations 
f the instrument when it works at its highest sens: 
tivit By pro iil statisticall that Is b 

asuring several idet ul samples in parallel and 
taking average thy mit could be pushed down « 


abou 
10 mol 


thod 


lO un the ent of 


to a concentration 


of 10 mil. m the initial solut on. and to 

radiation dose to this solution of about lor Pre 
even st aller nt rat doses could 

be det meni it t i re adapted to take 
ar wny ‘ he hvdrogen peroxide could be 
liluted to a reagents bef 
eon remen 


the Jane Cothn ( hilds Memorial Fund tor 


Medical Research tor a grant and the Osterreichische 
Studiengesellschaft fur Atomenergie for the loan of 
he thu 

Vote added } B t mor nceentrated 
solutions o 10 ol l. have no 
eel easured of about 51 


In fur ph he Chen 
Un Vienna 
16 

31, 4 ’ 

r. J 21 
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R.A A Soe., 77, 58 
175 


Electron Spin Resonance Line-Widths in 
Solutions of Copper and Silver 
Dithiocarbamates 


IN previo bolic itions the electron spin resonance 


data of dithiocarbamates of the coinage metals 

RR’NCS,)].Me; M copper ilver or gold) have 
been used for a determination of valence state of 
the metals' and in a discussion of the bonding of the 


silver 


The 


low effec 


metal ions? opper and pounds 


exhibit very tive spin-orbit coupling energy 


with 


small resonance anisotropy and unusually 


NATURE 
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narrow lines. The small line-wi 


1961 


19°O 


itl 


nakes it possible 


to analyse the influence on the width from a number 


of factors, and we shall briefly re 
temporature, of dissolved OXVE 


solvents 


In a liquid, where the 
tumble at a sufficient rate, the 
will mainly be determined by 
of the spin Hamiltonian 


where the hyperfine structure is 
on tl 
theory 


width will be dependent 
quantum number my. \ 
by McConnell 


by Bloembergen, Puree 


first 


piven 


nuclear relaxation Recently, 
examined the problem starting 
given by Kubo and ‘Tomita I 
the longitudinal relaxation (cha 


and to the 

are Kivelson as 

| ix | ; 

(Aqg3RB 

ga 7 


transverse relaxation 


en by 


Aga B 
fz | re ~ 15° 


Lhe 
axial symmetry. 


paramagnetic 
Ag 


tropy and 4 2(A 
structure anisotropy B, and 
fit ld and the microw 


and Pake 
ck ribe the 


Rogers 


correctly 


resonance 


formule 


my dependence of the line-widths of the 


We have st udied he Th 


the lin 


vidths of acetone sol 
\g 
conditions 


for 


Wats ostimat 


dithiocarbamates 
The 
fulfilled ; 


on time 


are we role 


The 


corre tat 


troy? SAT with » 3-5A 
VISCOSITY". Vo 1S about 9.130 M 
ariation with te miperatul ott 


between the pomts ot 


p ot the + lime 
vyenated solutions. In the Ik 
the agreement with the ecaleulates 
3) as good, but the f 
minimum in the line-width at a 


However, in 


wh 


morecuies ar 


for val 


port on the effect ot 
n and of different 
molecules 
position of the lines 
the isotropic parts 
the 
the line 


cases 
imisotropic, 
nuclear magnetic 
for this effeet was 
the 
ll and Pound for the 


oO used results 


Kivelson* has ré 
from the treatment 
he contributions to 
racter! time 7 


to have 


value 


imed 


e as 


is the aniso 


L 
B)/3 is related to the hyperfine 


V, are the static 
at 


that 


and the 


ave 
showed thes 
frequency 


Vo 


ce on temperature ot 


if copper chethvil 


0-79 10 
lity of the formula 
0-03 
1 ing the relation 


the 


la shows the 


ami where rn is 
s. Fig 
he width (me 


ind 


wured 


um minimul 
refully deoxy 
temperature regio! 
width 1/2T 


mperat il 


cannot be explained om thre i s of anisotropy 
mechanisms alone The exchange mechanisms 
suggested by Pake and Tuttle and further devel 


oped by Kivelson* 
for the 
perat im 
should be 


probably 


might pro 
increase in 
but as their 


econtril 
proportional to the 


do tor t 
the experimental! and 


not account 
bet ween 
interaction or mech: 
Altshuler and Valiev* 
ain part of the high-ten 
h phe noe should, how ve 


Spin orbit 
cussed by 


for the 


my, and from Fig. 1) it is clear tha 
well predict the difference bet wee 
‘I he contr butio 


the q iadrupok 


hyperfine lines. 


fron interactio 


line-width w 


1a in explanation 
itl nereasing tem 
ition to the width 
concentration they 
he whole difference 


calculated widths 
dis 
responsible 
All 


r, be independent of 


misms enh 


might be 


perature 


iis 


width. 


t Kivelson’s formula 


m the widths of two 
the 
eal 


line-width 
lated 


ns to 


n as bv 


= 
VOL 
25S 
4 
Moles hydrogen peroxide 10"*) 
Fig 
t app the 
It & 
ae 
In the used, the standard err 
das 
10 
Bi 
‘ 
‘ 
H. PeRscHKt 
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Kivelson are also in general dependent on m,, but tor 
only one nucleus with / 3/2, these contributions 
accidentally are independent of my. 

Dissolved oxygen has a marked influence on the 
line-widths of both copper and silver dithiocarbarn 
ates. The width increases linearily with increasing 
partial pressure of oxygen while preserving the area 
From the solubility of 


under the absorption curve. 
oxygen in benzene*® and the formule given by 


Bloembergen, Purcell and Pound?!® for dipolar 
broadening, the contribution from oxygen with 


is estimated to be of the 


Po 760 mm. mereur’y 
order of O-l LauUss. Experimentally the result is 
about 5 gauss (the resonance of dipheny]picry! 


hydrazyl in benzene is also broadened by dissolved 
oxygen to about the same extent The discrepancy 
again could be due to exchange effects and measurt 
ments at different temperatures should be carried out 
However, the variation with 
solubility of oxygen makes such experiments difficult 

There is also a solvent ettect in the electron spin 
both on the widths and on the 
The most pronounced effect 


temperature of the 


resonance spectra 


resonance parameters 


a 


4 
x 
x 
x 
x 
x 
4 
‘< 


Fig. 1. Widths of hyperfine lines (measured between points of 

maximum and minimum slope) of 10-* M and 10°* M respectively 

acetone solutions of C,H,).NCS,},Cu. Dashed curves ar¢ 

aleulated from Kivelson’s formula. a, Widths of m, + ¢ line 

4, difference in widths between m, 4 and my, 3/2 lines 
10-* ,10-* M 
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dc} 
a 
50 GAUSS 
Fig. 2 m line of M 


benzene—pyridine mixtures The mole fraction of benzene is 
a,10,; d, 0-0, Each line is an unresolved doublet 
due to the presence of two copper 


6.09: 


isotopes 


we found in pyridine, where for ([{C,H,),NCS,],Cu, 

the g-value is 2-0567 (in benzene 2-0453) and the 

0-67 10? em 
Sunilar 


hyperfine structure constant is 

(in benzene 0-74 10-? em. 
effects have been reporte d by Pake and Sands! 
In mixtures of pyridine and benzene 


solvent 
and 
by McGarvey!” 
the lines have intermediatg positions without appre 
which shews that the 
molecules close to the 
with fre- 


Fig. 2), 


solvent 


iable broadening 
xchange 
quency higher than This 
clearly demonstrates dithio 
carbamates to form complexes with pyridine as has 
also been demonstrated by chemical methods’. 
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Electron Spin Resonance Spectra of 
y-Irradiated Carbohydrates and «-Hydroxy 
Acids 


THE production of polymers! from a wide range 
of carbohydrates and «-hydroxy induced by 
Irradiation of their de-aerated aqueous solutions 
posed the problem of identifying the 
radicals responsible initially for such polymerizations 
Measurement of the rates of dimerization of simple 


acids 


monomer 


a 
| 
Ae 
‘ 
\ 
4 
x 
mre 
= 
' 
¢ 
: x ; 
| 
8 
A 
: 
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hyvdropyranols the polymer from some 
twenty carbohvdrate« age ted that witt 
lucose, one of the primary reactions inv 1 was 
i dimerization of the radical derived by abstraction 
Ta nves tor tre the carbon of t} 
ur The ident cut n* of ft rac 
obtamed or radiation of polvervstalline gly Lhe 
wid, using electron spin resonance spectra, and tl 
presence of the i radica n th quid) pha 
rif real fromm the it nm tartar wd ir 
rewiiatedt wernt | rl olutions of gly 
ter Moreo cont rk crysta 
has enabled the proton coupling ten elements for 
proton in ertain ¢ ronments t let ned 
wcuratel Witt itl tl Scparat 
Gl Me ‘ the polvery ilin 
ponded closel ith the average value (57 M sen 


ietion 


samples were se 


carbohydrate 


represents t 


ind «-hvdrox,y 


aled off in evacuated glass phials 


runt 20 om.) and irradiated from a 180 « 
obalt-60) y-radiation source 15 hr. at room 
temperature The samples could be kept at liquid 
ur tersperature, until their spectra were recorded at 
wnibient temperature on an X-band retlexion speetro 
meter ising small magnetic field modulation and 
phase-sensitive detection to present the first derivative 
of the absorption on a pen recorder The magnetic 
field was swept comparatively slowly, taking ip to 
15 min. to record the spectra The results shown 


in Table 1 were inter 
of Whiffen ef al.® an 
single crystal The 
p-glucose could not 


shed 


impubli 


nmisotropie brows 


vstalline glycol! 


relative intensities | 


preted on the basis of the work 
1 MeConnell al 
spectra of 1 


be ed 


on irradiated 
deoxy and 2-deox, 


resoly 


ned trom 


with a 


t 40-50 Me. /se« L-Rhamnose 
3 ilar radica nee t rads 
} CH givea tripl 


2 1) of tot il spl tting LOOM 
f a hydrogen at vould 
to a quadruplet l 3:3:1] 
it 210 Me./se compar results 
acid, Pooley, D.. and Whiffen 
results) The peak eparation 


lening observed with 


tent 


liated 
dro 
ling as they do the spectrum of 
Che 
2 


irra 
with hy 


consi 


are 


ic juadruplet 


oft bD-g! 


spectrur 


ical can only 
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arise because of hvdrogen ejection at ¢ mr ¢ Wi 
subsequent delocalization of free spin in the --bor 
orbitals and interaction with the three proton ti 
on ©, and one on C, or C Chis result is consists 
with the radical inferred from the identification 

stable end-products from irradiated wqueous solution 
in Which hydroxylation and fission of the double bor 
vere the predominant effect Phe singlet speetriu 

hexahvdromandelic acid would be xpected from 
radical obtained by hydrogen tion at the asvr 
metri arbon atom since an ot r radica vou 
xhibit considerable x- or %$-protor ruplings 
the case of mandelic acid itself, the spectriur vas al 
consistent with hvdrogen ejection rom the asvn 
metric carbon atom and subse puent ‘lelocalization 

free spin and coupling to the aromatic protons, ar 
here the total splitting of about 90 Me. ‘sex \ 
similar to that observed® in aromatic radical ior 


jyection of an aromatic proton 


Although the 


ahbove 


bs ory 


inlikely 


results were obtained wi 
polvervstalline solids and as such should be treat: 
with reserve, in all cases they are in agre« nt w 
the radics which have I mn interred from t 
isolation of stable end products in irradiated 
aerated mous sol tions of these cor py nds 
We wish to thank the Units {! WKingdor Ato 
Energy Authority. Research Division, Harwell, 
supporting these investigations and for a maintenan 


one of us (H. DLS 


ork 


Chemistry Department. 
The University. 


> 
Birmingh arr, 


New Products from Wheat Starch, 


and Gluten 


BIOPHYSICS 


WATSON has shown that graft 
produce from certain ibstan 
ve h when they are mastica 
ordinary temperatures im 


reaction In the present work a 
of type, invented by Watson 
Ss the possibility of ! 
vheaten products, new substance 
tria portance, 

In the rst series of experiments, 
flour or gluten was masticated 


the 


hearing forces are developed 


M 


\. Bar 


POOLEY 


KER 


Flour 


polymers may | 
t high mo i 
with mono 
re vhich h 
nechano-chemu 
iboratory wchu 
is been used 
from differe 
if pos ble ind 


wheat 


with a 


starch 


momnornie 


— 
I 
The i 
for his interest in this wom 
\. J. Bamey 
J. S. Brimacomst 
D. H. Serenct 
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Barker, 8S. A.. Grant, P. M.. Sta M Wa 
peak sey R stulated Bailey, A. J., Barker, S. A., LI LR Moore, R. H., Ra fe 
' blet 42 M CHOH (carbon 6 Ba \. J., Barker, S. A., and Sta M ] n tl oa 
M t CHOH irbon ¢ 
tlaM COH (carbon 1 r4 ‘Grant, P. M., Ward, R. B., and Whiffen, D. H., J 16535 One: 
\ CoH r4 
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‘ Atherton, N. and Whiffen, D. H., M ir Ph 3 
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singlet O Che 82. THK (1961 H ( MeCor 
M. M., J. Chem. PI 32 104 
‘Ingram, D. J. E., Free Radicals as St i by Elect Resonance 
Butterworths, London. 1958 
The spectrum p-arabinose is only 
msistent with hydrogen ejection from | -4 
eu eparation of al 
formed at C, of the ty es 
elat intensities | 
xpected to ive ft 
of total splitt pod 
frim 2-methyl 
: 
lucose and manne 
ejection at C.. reser ae 
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\pril Ls. 


methaecrviate, acry 

ie or nm in the 
In all t of hard, 
‘ steney was obtained, the type depend 


In pricat 


cent starch, 


example, stvrene methyl 
et hacrv le presence of 


Cases a produc rubbery T 


the duration of mastication 
of 71 per 
> per cent glycerol was masticated 


thi hard, 


from powder a 


that 


the present work 


a suitable 


hearing but also parti 
, new products have been 
masticating starch and glycero 


For example 


presence ot a monomer 
f starch and 15 parts of glycerol in the 
-for 20 min. gave a tough, rubbery product 
became harder me of mixing 
In the reac starch, glycerol ma. 
by various glycols, for example, ethvlene 


as the t as 


reased tion with 
be replaced 


Veot, Oy 
replaces 


Iveervl monoacetate It cannot be 


ono-functional alcohols or by 


liacetate nilarly, wheat starch triacetate wt! 


not react with glycerol 
Con pared with wheat starch, the products have a 
solubility and high Phe evidence 
therefore, that step the 

f these products starch is thy 


ot Lu 
bifunctiona 


paste Viscosity 


iggests, an essential 
from 


Tormation 


ross-linking of the starch chains by a 


reagent Furthermore, products are obtained bv 
iwsticating wheat starch with either diethanolamin 
for: 


ibout 


icts 


The nitrogen contents of the prod 
irred, there Is 


peur 


that, if cross-linking 


has 


anhvdroglucose 


cross-link r 
when diethanolamine is used and about one m three 
By contrast, cross-linked star hes 
methods* usually have 
one cross-link per 50 or more anhvdrog! 
washed out of flour and freeze ried 
from starch or flour. Masticated 
but with glycerol 
On 


one unit 
vith formamide 


prepared by conventional 


units 


Gluten 
behaves ditferently 
lone, it shows no obvious change 
wv glycerol a d styrene it vields a hard product 
vields a simular 
By 
corol 


starch, it 


inlike 


contras 


ut 


vives rvl diacetate 
hard product 
with giveerv!l cliat 

ts tror 
giveerol and monomers are practic ally 
the 


temperature, 


viy 


s a with does 


‘tate 
of starch and thour 
} 


mastication 
insol 


ons and 
solvents over a wid ange of 
itely 


vapo ir-pressurt 
flo They 
brittle } 


charact 
1.100 


The 


or 


have 
therm 


hot 


appronir 
aan 


as the parent starch 


xtruded to give fibres of a 

strength of 400 
will be 
f further 


work published olse 


of this 


an 


uils 
neluiding account experimen 
chano-chemical 


thermal 


n cases, the n 


to ad 
effect is not predominant but 
reaction. Watson® has evidence that in certain cases 


some 


activates a 


H 
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Paper Chromatography of Hexosamines 
and N-Acetylhexosamines 

f paper chromatography 

galactosamiune 


method « 
the 
ther hex 
of chondroitin sulpha 
thu morizationof N 
cond 

chondroitin sulphate was prepared fro! 
with 1 
by 


mproved 

Lto aid eparation of 
marine hydrochlorides 


and 


acotvivalactosamune 


bay nasal cartilage by extraction 


ime 
min. followed 


with Cetay lon 


ition 
Dowex-50 


the 


tions trom 


of 


hvadrolysates 


chromatography 
lrochlome acid showed pres 


ucosamine, galactosamine and an unknown 


Dowex-o0 


ence of ul 
Was separated by 
with 0-3 hvdrochlori 
Its hydrochloride 
TOBATLIILILO ind 
N-acetyl derivative 
N-acet vigalactosamine 
by 
in butanol pyridine water (6:4: 3) 
and Nebel? the mobility 
to N | 


acetyl 
of syvnthet 


amuno-sugal 
ition tro 


acid and identified as talosamune. 


re-el 


was cdufferentiated from gala 
hvdrochlorides 

N -acetyvighicosan 
Table 


solvent of 


ammune and its 


from ne, 
and 
graphy 
In the 


une chromato 


Fischer 
lerivative relative 

1-00, the same as that 
ltalosamine 


OSAMINE HYDROCHI 


SAMINES 


PAPER CHROMATOGRAPH 


AND N-A 


the 


of paper chromatograms 


Ninhivelrin amino-sugar was 


oped in butanol ‘ethanol/water 
ol pyvridime water and sprayed 
Phe 
ribose, but 
\ simular 
butanol 
O05 


trichloraceti acid reagent 


vas neither arabinose nor 
NVLIORO posits rh 
development in 

bs sprayed 
mri subjected to ionophore Is 


t of 0-4 


the follow 


with 


ren 
markers 


Yeo 
pentose em 
original unknown 


in was THlosamine 


rars and of their 
improved by 
paper with O-] VW bar 
partly to faster 
in Re. We find this procedure 
‘scher and Nebel? 


compounds. 


The separa no 
N-acetvl 
reatment otf 


Table 1), 


and partly 


deriv: VAS preliminary 


itt 


solvent movement 


to variat 
rete rabl sto that for imvest 


vation of these Jorate 


tor 
omit 
nt 
product was obtamed 
la _ EE n alkalis 
to the initial mixtur i 
aried 
rmeutra 
yithout 
Paper 
» pa ot 1 
riast 
ay 
giucosa 
4 
Glucosa : 10-4 
solvent tan-l pyridine/water (6: 4 
(R)w tr t nt VW barium chloride Spr ed 
amines N-a ihe 1 es Distances moved frot 
mot 
wit carried out on the ba 
which ere then deve 
(4:1: 1) or in but 
be lerived pentose 
er, comeided with t 
sq dine water for 
k orate buffer. pl 
wh at mght angles, using ay 
‘ vidth for 20 hr. Pent ose 
nhor mobilities : 
this can The derived is 
PHEWLIS clearly Ivxose and the 4 
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N-acetyl 


comecides 


give low Ry values for 


N-acetylmannosamine 


treated papers 
hexosarmimes and 
with N acet ylgalactosamine 

The of N-acetylglucosamine under 
alkaline conditions is known With 2 mgm. N-acetyl 
and O-125 ml. Vv) potas 


t room temperature for 2 days 


valact omarine per cent 


4m Carbonate a 


, per cent conversion to a product 
N-acetyl 


apparent 


there was about 


corresponding to the previously identified 


No. further 


days treaty 


conversion Wiis 
after 4 

N-acetyitalosamine present im a 
N -acet vlyalact osamine prepared by the 


hydrochloride derived 


wnt 
ren 


was found to be 


ple ot 


acetviation of galactosamine 


from sheep tracheal cartilage* 
These results do not necessarily mean that epimer- 


zation of N-acet vigalactosamine residues was respon 
for the 
proportion 


because a 
require 


of talosamune, 
would 


ible 
high 
to be epimerized during the alkaline extraction in 
the 
detected If 


may be 


appearance 


of terminal residues 


talosamine (1 per cent of the total 
oceur 


order to wive 


does 


hexosamine talosamune 


naturally in cartilage, it associated with 
protein since purified chondroitin sulphate’ contained 
no amino-sugar other than and a 
neutral polysaccharide fraction® contained no amino 


but proof of its 


galactosamine 


war other than glucosamine, 
oceurrence POCUITes to be shown without use of 
ilkali 

We are indebted to Prof. R. Kuhn and Dr. R 


Brossmer for a gift of mannosamine hydrochloride 
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Catalysis of Metalloporphyrin Formation : 
a Possible Enzyme Model for Hem Iron 
Incorporation 

RECENT investigations on the incorporation of metal 
ons into porphyrins solubilized in aqueous detergent 
<olutions have revealed two factors having a marked 


nfiluence on the reaction-rate The first is related to 
the charge on the detergent and has been termed the 
electrostatic eftect the second is concerned with the 


presence of certam chelating agents, and has been 
termed the co-ordination effect. 

The electrostatic effect is such that the rate of 
neorporation of cupric ions (Cutt) into dimethyl 


protoporphyrin ester is 20,000 times faster in 2-5 


por cent sodium dodecyl sulphate than in 5 per cent 
bromide under otherwise 


comparable conditions. This effeet can be attributed 
to the electrostatic attraction of the cuprie ions to 
micelle-water interface, where pre 
to mteract with the nitrogen 


cetyl trimethylar 


the 


sumably the 


aruonic 


are able 


NATURE 


April 15, 1961, 


AQUEOUS PHASE 


HYDROCARBON 


MICELLAR REGION 


DETERGENT 


POLAR HEADS 
Fig. 1. A possible structure for the porphyrin — mic 
with the porphyrin mainly immersed in the hydro« 
of the micelle and the nitrogen atoms i: tact wit! 
phase A, plan; B, sectional view 


atoms in the tetrapyrrole nucleus \ possible 
structure for the solubilized porphyrin in which the 
pyrrole nitrogens are exposed to the aqueous phase 
is shown in Fig. 1. 

The co-ordination factor is illustrated in Fig. 2. 
which shows the effect of increasing concentrations 
of 8-hydroxyquinoline (OX) on the initial rate of 
formation of copper protoporphyrin ester in a 2-5 
per cent sodium dodecyl sulphate solution. It will 
be noted that the effect 
ratio of cupric ions to 8-hydroxyquinoline is 1: 1, 
and that at higher 8-hydroxy 
quinoline the rate is depressed. This suggests that the 
1: 1 [Cu OX}* complex is the active eatalytic species 
\ similar effect observed in and 
non-ionic detergent solutions. Beeause of the inter 
play of electrostatic and co-ordination 


is maximal when the mole 


concentrations of 


has been cationic 


factors in 


practice (one must, for example, compare the 
divalent cupric ion with the monovalent [Cu OX}: 
ion) it is difficult to assess the absolute catalytic 
effect of the co-ordination factor. However, it can 
he estimated to be 200-2. 000 -fold The effect of 
other chelating and co-ordinating agents on the 
reaction-rate will be discussed in a further com 


munication. 
The temperature coefficient of the reaction (Q,>~2) 
is unaffected by the presence oi catalytically 
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This 
t infl 1eTLces 
the aectis 


OX 


co-ordination eft 


wetive qu 


os 
probabl 


effective collision that 18, ition 
on energy 


the a vat 
from 


electrostatic ana 


rate vet observe 
the 


ion effeets rs 500,000 fold 


nerease im 
This corresponds 
bet ween 


difference in initial reaction-rates 


(iu OX} dimethyl 
per ce um dodeeyvl 


es por cent 


protoporphyrin 
sulphate and cupric 


at comparable 


( Trey 


temperatures Both efteet been observed to 


the te of meorporation f ions other than 


cobalt, 


nfluence 
cupric ions, for example, nickel, ferrous iron 
and zine 

Phe saction 

with t enzvi 


rey 


in common ie-eatalysed rei 
Thus, the solution, which consis 
lipoidal ons dispersed throughou 
easential bles the « 


The 


one 


phase, 


f the biologieal environment 


with 


nature 


letergent micelle im reac 
dimethyl 


taneously attracting 


protoporphyrin ester 


the 


atrates 
other substrate 


to the same par illels the | 


1LOTLS) 


of an enzyme in reactants toge 


the 


an 


being analog 


por} hy 
S-hydroxy 


8 ibs rat complex The 
iwht regarded as a co-factor 
of the 


reaction Both 


quinoline n 


»-ordinating with one substrates 


by 


ions) thereby facilitates the 
from 


energy of 


electrostatic and co-ordimation 
entropy rather 
clectrostat i offect 


term 


ettects 

than the 
being 
and 
an orentation entropy term 


arise 


changes in the 
the 


concentration 


uctivation, associated 


with a entropy the co 


orcinat ion 


fect with 
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that 
system 


mote the larve catalytu 
observed mn this 
changes in the entropy of activation 


the 


It is 
effect 
from favourable 
The 


interesting to 


has arisen solely 


entropy of activation im 


HN portance ot 
been pointed out 


tions has 
the 
enzyme syntheses involving adenosine 
This hvpothesis might have some 
the bi rit het 
} 


OX rave 


recently 
role ot 


in connexion with magnesium in 
triphosphat: 
relovance to the 
formation 


mcorporat 
of 

that the rate ol 
in this 
that 
‘ although still con 
Ho 


ion of iron 
Preliminary 


incorporation rous ron mite 
svstem i8 honedred-fold 


porphyrins 
yreater than observed 

known ¢ rate 
tuck effects 


enzyrnc rat 


vever, 
aiscu here 1 
ot incorporation 

rhe al 


by a further che iodification 
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Gastro-Intestinal Absorption of Heparin 
and Synthetic Heparinoids 


HEPARIN tic heparinoids have to be 
administered parenteral] clinical efficacy 
tion hese rugs would be 

tested 
rastire 
thie 


and syntl 


Since oral wdministra 
highly 


for their 


desirable, compounds were 


ability ct absorption from the 
intestinal tract. The eriterion of absorption was 
appearance of plasma lipeemia clearing activity, which 
was first deseribed by Hahn}. 

Several compounds (adjuvants) wer discovered 
best of these 
tain salts of ethvlenediaminetetraaceti acid 
Orthy 
communications Phe 
- of salts of EDTA to obtain absorption 


being cer 
EDTA 


act ve compounds will be the subject of future 


property, the 


to h ive 


present come cle 
seribes the 
hepar! 
200 m 
l lor 


I Tit Cast 


ot heparin ‘ 
were placed 
72 } a liquid d 
n hyd Ol 


ven by 


Rats weighing about 


individual cage and fe 
30 ml. of a 33 px 


lih The drug wi 


COMSISTLILE 
and w 


of an aqueous solut at 


= 
: 
= 
4 
: ag 
> ~ i \ than the 
ich that ti 
\ et be equalled 
f the systen 
\ » . LOWE 
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ae Fig. 2. Effect of varving t entration of s-hydroxy qu ne (Pergamon P Londo in the pre sy 
th tial rat tion of nper dimett rotoporphyrin 
of cupric lone and disacthyl provoporphytin ‘Labbe, R. F., Biophys. Acta, 81, 589 (1959) 
ester wet nstant at 10° M and 10°¢ M respectivel Ihe Neve. R.. Proc. Haematin EnFyme Symposium, Canberra, 1959 
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The mas 
the cormbin 
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= 
of 
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an 
riddal t 
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ame of the sub atubation 
sin of 10 m!./kym 4 
(cuprie 
viour 
Table 1. RAT A DoG LIPRMIA FARING ACTIVITY 4 HR, APTEI 
ORAL SULPHOPOLYGLUCIN PLUS BDEA 
Animal | No. of EDTA ty 
iprie 
pre 
es 0 0-41 
* Mea standard deviation 
4 
= 


At specified times, the rats were anesthetized with 


entobarbital sodiun and blood sample 3 taken by 


In dogs. after an overnight fast, the drugs were 


en orally in relist Blood amples were 


iken by vem puncture at specified nterval 


Lipemia-clearmg activity of citrated plasma Wie 


letermined® and expressed in clearing unit 

calenlated according to Crossman, except that 
neubation time was limited to 10 mim., and thu 
ibstrate was ‘Edio SchenLal diluted 1 to ov 
th wate Whole-blood clotting time was determi 


ined by a three tube Lee White method! and indicated 


nm muniutes When blood did not clot w thin 60 min 


value of 60 min. was used m calculating mean 


clotting time, but the sign was added. All value 
for clearing activity and clotting time are given a 
mean standard deviation for groups of 5-10 


animals or as speci d 


The drugs i ed were he parin 204 um US > potas 


ium salt of sulphopolyglucin (SPG) and various salts 
of EDTA SPC a sulphated polysacchar de of 5 
to 15 glucose units connected by «,1-4, and «,1-6 


linkages, with 2-3 sulphate groups per glucose unit 


| ypical experiments demonstrating the adjuvant 
property of sodium EDTA are presented in Table 1 


Using lipemia-clearing activity as an index of 


absorpt on, the results show, without question, the 
adjuvant properties of sodium EDTA In dogs, 


vhere SPG alom produces measurable although 


somewhat erratic clearing activity, absorption of the 


heparinoid is increased about ten fold by simultaneous 
administration of the sodium salt of EDTA. In rats, 
the effect of EDTA is even greater, since SPG alone 


practically me 


absorbed 
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TIME AFTER ORAL HEPARIN PLT EPTA Thor 


Similar results with SPG have 
animal species studied (monkey, dog, cat, rabbit and 


been found im every 


rat), as well as in man The adjuvant property of 
EDTA has also been demonstrated for other svnthet 
heparinoids (polyethylene sulphonate, dextran s 
phate and others) 

The adjuvant property of the sodium salt of 
EDTA ean also be demonstrated for heparin, usin, 
both clotting time and clearing activity as criteria of 
absorption (Table 2) 

The effects of EDTA are again unequivocal. bh 
rats, clearing activity reached a peak about 30 min 
after administration of the drug combination, and 
then declined slowly to control-levels A similar 
time course was obta ned for the anti coagulant 
effect, with doubling of the elotting time at about 
30 min. after the drug and subsequent return to 
control-levels. Sinee it is known that heparin is not 
absorbed from the gastro-intestinal tract, control 
experiments without EDTA were not made 

In dogs, the typical heparin effects appeared 
slower than in the rats. The peak of clearimg activity 
and anti-coagulant effects were reached about 2 hr 
after drug combination and returned to control-levels 
after more than 4 hr 

Further experiments were carried out im dogs To 
establish dose-response curves for SPG, both with 
and without EDTA. The results in Fig. | show 
correlation between dose and clearing as well as 


good 
anti-coagulant activity. Statistical evaluation indi 
ated that the efficacy of SPG was increased approx 
imately five-fold when EDTA, in the ratio 1 : 4, was 
used as adjuvant 

Significant amounts of heparin and = synthet 
heparinoids ean be absorbed from th ro-rmmtes 
tinal tract when these drugs are given orally together 


with an alkali salt of EDTA. The mechanism of 
this adjuvant effect is not clear There is evidence 
that the chelation of calerum and/or magnesium ions 
by EDTA may be involved for the following reason 

(1) Sodium. potassium and salts ot 
EDTA are effective as adjuvants; (2) calcium and 
magnesium EDTA are not effective: (3) adding a 
caleium salt blocks the adjuvant action of alkal 
EDTA ; phosphate buffers are not effective 

5) the adjuvant has to be given orally ; imtravenous 
niection of the adjuvant does not influence the 


absorption of SPG from the gastro-intestinal tract 
E. Wirnpsor 
G. E. CRONHEIM 


Riker Laboratories, Inc., 
Northridge. California 


Grossman, M. I.. J. Lab. Clin. Med., 43, 445 (1954 
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Table 9. LIPEMIA-CLRARING ACTIVITY AND CLOT?’ 
Dow 
Sodiu salt of EDTA ng ku sodium salt of EDTA 4) mum. ker 
Time (min.) Clearing activity (C.U.* Clotting time n.) Time (hr Clearing activity (C.U.* Clotting time (min 5 gee 
Fig pare hens are number of anim animals had in igulable blood oo min Mean standard it 
car 
> 
one 
. 
v 
(is 
Fig Dose-rest f ring i ant Loomis. T. A.. Pharmacology in Medi é lit. by Drill, V. A., sec 
nt activities wit EDTA rat ed. (Blakiston. New York, 1058) 
‘ Drugs given or groups of 5 rs and t i taken 2H | 98, 19 (194 ie 
hr. later. Arrows indicate tting times of re than 60 mir ae 
n some specimens. Limits in lipemia sring curves are standard Sa 
ror EDTA EDTA clearing 
clotting 
i} 
tr 
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Changes of Hexose Hexosamine Ratio 
and Degree of Branching in Glycoprotein 
from Rat Urine during the Development 
of Cancer 


We hay d, from the urine of patients with 

ancer, an abnormal glycoprotein (IIL)! from fraction 

It (richest in carbohydrate, but low in sialic acid 

the Anderson—MacLayvan oproteim (1) 
hexosarmine ratio 

to hexos 


molecular 


e 


Which Was 


characterized by a decreased hexose 
ised) olivosaccharide-branching 


and 


incre: due 
fucose residue and increased 


ompared with the exactly corresponding 


I 


we iis 


glycoprotein of urine of non-cancerous origin! (LV 


These changes were observed, however, on fractions 
lil and IY prepared from urine of with 
different eancer, and also from normal and 
non-cancerous subjects'. We therefore, to 
changes under comparable conditions, 


patients 


es of 


at 
tap 


wished, 
those 
as experimental cancer or inflammation, so as 
to follow up changes during pathological processes. 
Sut technical difficulties were great. vield 
iil 2-3 per cent by weight of I, we 
vere imal urine 

was that the 
changes can be recognized even at the 


study 
such 


since the 


Is only and 


linuted by the small quantity of 
It observed, however, 


available. 
characteristic 
stage of purity of substance IT. 

of four groups of ten (Wistar 
were collected under toluene. The 
with ascites hepatoma 
and afterwards pooled 


Urine rats strain, 
male) 
inoculated intraperitoneally 

136 (Sasaki Institute, Tokyo), 
urine was separated every four days and substance I] 
prepared ; substance | 


was solubilized with water 


fe rats were 


te vere 


im tractions 
pon d rat 


it soluble 


trom the 
at pu 
at pH 4-2, and centrifuged. 
electrodialysed for 3 davs to effect complete precip- 
itation, and the was lyophilized and 
analysed without further purification. In two groups 
inflammation was set up by intraperitoneal 

oil. and the urine of days 2-7 


similarly 


urine 
part re jected) and prec ipitated 
The supernatant was 


vie 


supernatant 


of ten rats, 
t 


injection of turpentine 
ifter injection were taken, treated and 


analysed 


1ON LLIN INFLAMMATI 
CANCER 


‘TEIN FRA 
PMENT 


DEVEL! 


DURING 


ind ratio of 
tein II fron 


the non-amine 
the 


and 


Table 1 and Fig 
to amino-sugar ratio dee dl, 
the total carbohydrate to ond-group carbohydrate 
the ce of but these 


ratios remained unchanyved in the inflamma 


As is shown in 
ratio oft 


cancer, 


ot 


mereased with velop 


Cast 


tion 
t role of olivosaccharicd 
t hie 


muco 


the in 
the 


determination ot the 


of 
uid 


In 
ratio in 
oft 


hexoses anc 


hie 
ical speciheity 
it is considered that the lost 
observed in the 
glycoprotein must retlect lost specificity of the normal 
and leads to the appearance of the structure 
responsible tor pathological itv. 
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Fractionation of Compound Lipids by 
Dialysation in an Organic Solvent 
against an Organic Solvent 
not dialysable i 
they form 


in general are i 
or 
dialvsability 
been examined in detail ; but 
state of 


that 


lipids 


i 


( ND 
solution 
Their 


not 


aqueots emulsion because 


in organic solvents 


micelles. 
however, has it 
to be largely dependent on the 
organo-micelle It therefore thought 
dialysation of individual compound lipids in organi 
solvents changes of solvents 
different polarity, the so-called “*high-molecular lipids 
would remain undialyvsable if the, 


the 


SeCTIS 


Was 


ot 


SUCCESSIVE 


avainsi 
mucolipids 
ire really of high molecular 
We have examined the dialysability of 
compound lipids in a number of organic solvents. and 
the following findings are of special interest (1) Chol 


or 
weight. 
various 


ip 
| 
i 
| 
4 
| 
| 
“6 
‘ 
J 
Fig Changes of degree of branching (full line 
ieee hexose to hexosamine (dotted lin f the glycopre a 
isi rats during development of cancer a 
| 
a 
2 
ig 
4 
ishimoda, T., and Eidoh, F., J. 
pan, 49, No. 4 (in the pres 
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For ietermination, see the corresponding reference 
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a Mean values of two groups of ten rats > 
Expr i as percentage of the amount of formie acid evolve 
\ 2 periodat xidation for 12 hr. at ‘ 
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ethanol amine Il) 
LV) can be dialysed 
through 


cholin I 
cerebroside 
of the media used 
Fig. | \ 


substances 


ibran sent trace ot 
recognized in 
pure 
remainders of 


m was 
omatographically substances 
indialysable 
ilentified 
strandin fra 


lia 


prepared om 


the 


as vet. CGanglioside 


tion cannot he 
tance 1\ 9 
‘ roy 


protagon’, 


! ethanol wice from glacial 
dialvsable frac 


VIL) by 


outside liquid 


traction 
pvridine 
stunce VII was separated into 


Vill 


eks 


“an | ue latinous pre 
150 men 


IV) 


lvsed agaist water 
of IX fron 

ithin 2-3 davs) fraction of 
pure cerebroside by 
18; P, 0-01; SO,, 0-2 per 
in pyridine, 4-5 The hydrolysate gave 
a typical infra-red spectrum). The 
slowly dialysable (7-14 days) fraction of (V) contains 
nainly galactose and also a small amount of galactos 


of 6-5 gm. oft 
(V) Was 


analy 81S 


ina 
fast 


almost 


cle ntified as 


70; hexose, 
cent; 


only galactose 


amine, but no glucose 

From VIIL was isolated by chromato- 
graphy on cellulose’, two main peaks eluated with 
methanol /chloroform/water (7 : 3 : 0-5 by vol.). They 
were typical of mucolipids but different from ganglio- 
neolipid’; the, were characterized 


substance 


side*® or ‘brain 
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by strong dextro-rotation, ({a}p) in pyridine= + 68 


+84 


galactose, 


and respectively), but both contain giucose, 


siahie acid 


but is 


galactosamine and a trace of 
Substance IX has not vet 
believed to be a glycolipid linked with polypeptide 
the hydrolysate gave such amino-acids as glutamic 
acid, aspartic acid, serine, glycine, ler nd valine) ; 
N. 3-5 per 25; P sialic acid, 
5:5 per cent It is noticeable that only the undialys 
able fractions (VII and VILT) contam a considerable 
amount ot 

(3) Fractional dialysation of artificial mixtu 
cholesterol, I, Itt, lV \ h 
Although up to the present simultaneous dialysation 
int of IV with the 


observed, 


been 


icine 


cent: hexose, 


lucose 


and as been triec 


of a small amo 
majority of II and IIl 
successful separation of individual compound lipid: 
Lk 


high 


co-diffusion 
has been almost 
has been 
Substance 
lipid 
recovered as the undialvsable remainder. 

This tvpe of fractionation may be of considerabl 
luck any lrast i 
ndividual lipids in 


accomplished, as is shown in F 


which is thoug the onl 


molecular among these mixtures, has beer 


not 


t he 


importance, since it does 


treatment and can resolve 
their native 
Full 

will appear in detail elsewhere 
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Fractions of Trypsinized Casein giving 
Different Patterns of Bacterial Growth 
THE Streptococcus 
equisimilis in a medium comprising acid-hydrolysed 


rate of growth of a strain of 
has been shown in 
increased by the 
addition of a small amount of a digest of 
caselm While investigating this had 
been shown not to be due to the ability of the enzymic 
digest to supply free amino-acids, it was found to be 
possible by chromatography on paper in n-butanol 
acetic acid/water (25 : 6:25 bv vol.) to fractionate 
the digest in such a way as to separate compounds 
possessing growth-stimulating activity of two distinct 
types. Thus the di 
approximately the same Py as that of glycine 
after a very short lag, in a sudden increase in the 
of growth of the organisms which. however. was of 
short duration (Fig. la). On the other hand, the 
effect of constituents of the digest with Re values 
similar to that of valine reached a maximum only 
after a prolonged lay and differed again from the 
previous effect in that the hig! of growth was 
Lh). 


easein, glucose and yeast extract 
these Laboratories to be marked|\ 
trypti 


effect, which 


yest Possessing 


resulted, 
rate 


constituents of 


rate 


sustained (Fig 
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) 40 0 60 
Durat dialysis (da ae 
Dialvsability f leste 4) is hlorofort I (B); 
ture of If and n chloroform methanol 1 v/v) 
iV in ‘ of a mixtur f these with V (EF) 
rial s was carried it by using a Visking tube, 1 cr 20 em nee th 
wainst a 100-ml). aliquot of var 8 solvents, Solvent benzene eh 
troleum ether (1 v/v Solvent benzene, chloroform 
Solvent chloroforn Solvent 4 chloroform 
nol 1, v/v). Solvent 5: pyridine. Temperature, 5 + 1 Pen 
rhe a sa re] nts iration of dial n days and the 31, 509 
rdinat the ar nt of substance dialysed in mgm. In experi , Sere oer 
A ent 0-50 mgm. each of the mixed material d Ived in 232. 1031 (1958 
| t benzene petroleur ther (1:1) placed in a 1 em, ~ Biochem 40, 611 Dae 
40 cm. Visking tube were dialysed in 100 ml. of solvent ig Mee 
Waras E., J. Biol. Chen ie 
esterol, phosphatidy 
und -serime (LIL), and Chem. 191, 819 (19 
Visking 24 me 
indial ible port Kienk, i Lane 
I-LV, even in cl 
(ref. 4), b 
have not 
\ 
Sul 
Tallized 
it tor vO we 
ianged every day Sul 
4 
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rain 


t seemed almost certain from the proteim nature 


of the 
the casein digest were peptides, and indeed, an activ: 
that of valine 


starting material that the active substances in 


with the same Rep value as 
has been isolated chromatographically trom a 
tryptic rhe effect of this peptide 
was of the predicted type, as rapid growth stimulation 
after a long lag period Fractions 
filtration of digests through 
1) were further resolved by a 


peptide 
now 
digest of casein 
irred only 
obtained by 
Sephacd x G-25° (ret 
vo-dimensional technique the 
chromatography high-voltage 
these means, the presence has 
at multiplicity of peptides in 
ehromato 


cnt 
casein 
involving SUCCESSIVE 
use of paper and 
electrophoresis By 
been confirmed of a gre 
hoth the elyecine 
grams (Fig. 2 

It has 
natural of 


tlect on 


and valine regions of 


that certain 


stimulatory 


the Lacto 


some 


for 
peptides exert i 


been known 
svnthet 1 

é t micro-organisn particularly 
hacall; 


advanced the 


eftect resides in the 


theory that this stimulatory 
ibilitv of 


attractive 


trypsinized 

etic acid/water 

sphate buffer at 
origin 
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while more recently, Kihara and Snell* have 
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instances to overcorn blocks in the metabolisin oOo 
individual amino-acids 

In the present work the d 
two peptide fractions might be 
eating the changing requirements of the 
for specitic peptides at different stages 
On the other hand, it is possible that the present 
Pattern 


iverse effects shown by the 
interpreted as indi 
bacterium 
of growth 


results relate to current theory as follows 
la may re present the effect of a group ot peptic - 
organism to overcome metabolu 
through being 
minimal amounts, fail to show sustained activity 
Pattern 1+ may represent the 


peptic s which are not of themselves active 
result of structural! 


whi h 
blocks 


he lp the 


but sub 


which, present in 


group of 


but 


ftfect of a 
substances as 

modifications arising through the 
produced by the bacterium The 
be regarded as the period re quired for the synthes 

or action of the appropriate enzyme system, Alterna 
tively, the lag may represent the interval necessary 
the system for 
These 


under 


give rise to active 
ot enzvmer 


the n 


action 
long lay 


for the micro-organism to elaborate 
transporting the peptides across the cell wall 
and other related problems are at present 
investigation. 
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Biosynthesis of Choline in vitro by 
Rat Liver 
Ix conformity with the observation that only one 
of the three me thyl groups of choline. after oxidation 
can be transferred to homocysteine’, 1 
was shown from 7 that only the con 
version of dimethvlethanolamine to choline is a trans 
of acid being confined 


formation of 


to betaime, 
ivo studies 


methylation, the influences 
iding to the 
dimethvlethanolamine 
experiments 


to steps le monomethy! 
and frou 
The 


pascertain 


ethanolamine 


mtro 
more directly, the origin 
and their relationship 


ethanolamine present 


vere carried out t 
of the methv! groups of choline 
acid 
homogenation resulted in complete 
several rat liver 
with ethanolamine, 
dimethvlethanolamine in 
4) methionine. The 
more of the 


to folie 
Since loss of 
ability to form choline slices were 
separately, mono 
larnine 


) serine or (Me 


incubated, 
met hy lethano 
of 


and 
presenc 
involvement of folic acid in one or 
methvlations in choline biosynthesis from ethanol 
amine. can be inferred from the significantly lower 
incorporation of activity into phosphatidy] choline 
by liver slices of folie acid-deficient rats as compared 
with those of the folie acid supplemented controls, 
except when dimethylethanolamine 
methionine were incubated together (Tabk 1). This 
lack of effect in the latter case would suggest that the 
of dimethylethanolamine is predomin 


methylation 
On the other hand, the 


antly a transmethylation 
appreciable amounts of activity incorporated from 
the methyl group of methionine into phosphatidy! 
choline in presence of ethanolamine and monomethy! 
ethanolamine. even in folic acid deficiency (Table 1). 


io 4 i 
0-25 + 
= 15 7 4 
4 6 8 10 
— 
Fig Growth patt s of a stam of Streptococcus equisimi 
wing effect of fract of trypsinized caseir eparate 
hromatographically. For ivenience, growth is expressed 
mmole/ ml f lactic acid produced 1. Basal medium + glycine 
fraction basal medium + valine fract asa liu 
= 
* Katz, A. M., C. B., J. Biol. 
234, 2897 (1959 
Merrifield, R. B., and Woolle Amer, Che Soe., 80 
Kihara, H., and Snell, E. E., Chem., (1196 
a 
a 
>. 
ey 
@ 
| 
= 
Fig Pwo-dimet al separation of peptid 
casein 1, Chromatography butanol/a 
electrophoresis at 2,500 V, for 1 hr rt 
H 7:7 glycir B, valine 


M ANI )SERINFE HA CHOLI 
‘ ( 
t 
j 
M ha 
ha n ati Vessel tai ail oF i 
i t (ret. 4) rat lis slic ) ! er phosphate 
and M either ul ine r methyl 
lamine Incubations were perfor 1 in air for 2 hr, at 37° ¢ 
rhe reaction was stopped | aciditi J ml. of a 3:1 mixtur 
thyl aleohol-ethyl ether. Extraction of phospholipids, hydrolysi 
ind separation of choline were according to Pilgeram et al., ret 


would indicate that transmethylation is also involved 
in providing methyl groups for dimethylethanolamine 
synthesis The methyl! groups ot choline, therefore, 
seem to be derived by transmethylation as well as 
folie acid dependent reactions, the latter being pre 
fominant with the first two steps and the former with 
the last one. These observations are in keeping with 
recent findings of Venkataraman and Greenberg’, who 
have defined an active soluble enzyme system in 
liver, capable of synthesizing all the choline methyl] 
“yroups from formaldehyde, tetrahydropteroylgluta 
mie acid serving as a co-factor, and of Bremer and 
Greenberg*®, who have shown that rat liver microsomes 
could synthesize monomethylethanolamine and di- 
methylethanolamine, as well as choline, by trans- 
methylation. 

There is a graded decrease in the activ ity of phos 
phatidyl choline formed in presence of ethanolamine 
and monomethylethanolamine, possibly 
on an equimolar and random basis, for every ethanol- 
amine and monomethylethanolamine molecule, there 
will be 3 and 2 methyl groups respective ly entering. 
The rate-limiting nature of earlier 


because, 


methylations® 
vould explain the higher incorporation with dimethy! 
ethanolamine (Table 1). 

Experiments in Table 2 serve to show that the 
observed folie acid dependent incorporation of the 
3-( of serine into phosphatidyl choline, synthesized 


lable 2 RELATIVE RATES FOR INCORPORATION OF (3-"*C)SERINE 
NTO ACID-SOLUBLE METHIONINE CHOLINE AND PHOSPHATIDYI 
CHOLINE 
Acid-solubl wti 
I Phosy at 
Meth ( line 
45 234 5°38 0 
18 40s 1.736 440 1 17 


* Average values for five different incubations 


Each reaction vessel contained 400 mgm. rat liver slices in 5 m 
{ Krebs-Kinger phosphate buffer, pH 7-4, containing 3 M 


erin and M each of ethanolamine and 


cysteine in experiments A and dimethylethanolamine and hon 
ysteine in experiments B. Incubations were performed in airat37 ¢ 
Tt actions were stopped at different time intervals by adding 
richloracetic acid (5 per cent). Choline, methionine and serin« 
were added ach at 1l-mgr level, as carrier and the amir acid 
separated essentially ac rding to the method of Moore and Steir 
ref. 7). Choline was eluted finally by 1-5 N hydrochloric acid. Phos 


phatidyl choline was isolated as explained in legend for Table 1, 
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trom diunethvlethanolamine 


through prior conversion to the methy! iwlety ot 
methionine*’. The 8-C of serine is incorporated mor 
extensively into methionine than into 
acid-soluble fraction Phe Incorporation whes a 
maximum in OS hr.. while it increases steadily for 
Arnstein and Neuber 


er® have also indicated from ; ? work that 


2 hr. in phosphatidyl! choline 


methionine synthesis precedes choline synthesis, the 
hydroxymethyl group of serine being an important 
precursor of the methvl group of methionine 
rhis investigation is being extended with the sub 
tractions of the cell 
rhis work was supported by grants from the 
Department of Atomic Energy, Government of India 
he technical assistance of Mr. D. G. Padval is grate 
fully acknowledged 
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Reaction of Digitalis Compounds with 
Antimony Pentachloride 


ANTIMONY pentachloride has been used as an 
agent for the detection of steroids in paper chromato 
graphy by a number of investigators'**. It has 
been found that antimony pentachloride is a useful 
agent for detecting certain digitalis compounds 
(digoxin, digitoxin and digitoxigenin) on paper 
chromatograms. 

Crystalline digitoxin and digitoxigenin (obtaimed 
from Nutritional Biochemicals Corp., Cleveland. 
Ohio) in chloroform and crystalline digoxin (obtained 
from Burroughs Wellcome and Co., Inc., Tuckahoe. 
New York) in a 1: 1 solution of 95 per cent ethano! 
and chloroform were placed on a 0-8 cm.* area on 
Whatman No. 7 paper in varying amounts. Antimony 
pentachloride in chloroform (20 gm. in 100 ml.) was 
sprayed on the paper. An immediate reaction 
occurred. All three compounds became yellow in 
colour and the digoxin and digitoxin quickly took 
on an intense purple colour. The digitoxigenin 
slowly took on a green colour at the 50- and 25-ugm. 
level, but remained yellow with lerser amounts 


Table 1 REACTION OF DIGITALIS COMPOUNDS WITH ANTIMONS 


PENTACHLORIDE 


Minimun Minimun 
Colour | smount Colour amount 
Compound before letectable after detectabl 
heating (“gm.) heating (ugm.) 
Digoxin Purple 1-0 Black wh 
Digitoxin Purple 1-0 Black 
Digitoxigenin | (ireen or Darker green 
vellow or yellow 


lable | probably occurs 


holine of the 


aad 
F 
4 
d 
: 
; 
2 0,263 14,720 1,608 1,226 287 
‘ 
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After heating the sprayed pRLpor at s4 it for 5-10 
the digoxin and digitoxin becann intensely 
black, while the digitoxigenin turned a darker shacte 


of vreen or vellow 


Fable L shows the changes in colour before and 
after heating and the least amount = cdetectabl 
\fter heating the compounds were much more 
easily visible at the 1-0-5-0 ugm. range than before 
heating 
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RADIOBIOLOGY 


A General Method for the Quantitation 
of Immune Cytolysis 


THE cytolytic effeet of immune serum has been the 
subject of study by a number of investigators. It 
has been shown! that cells other than erythrocytes 
undergo lytic changes in the presence of antibody and 
complement. It has been further shown®, using cells 
labelled with phosphorus-32, that the lysis of such 
cells is accompanied by @ release of intracellular 
proteins, similar to the release of haemoglobin from 
lysed erythrocytes. It appeared that the immune 
lysis of tissue cells is quite analogous to the immune 
lysis of erythrocytes. On this basis, a test was 
developed using radioactive labelled cells which 
provides @ means of quantitating immune lysis for 
cells derived from a variety of tissues. 

Mouse Ehrlich ascites tumour cells grown in CF 
No. 1 female mice and the corresponding immune 
rabbit serum were used for the demonstration of this 
method. The tumour cells were collected from the 
peritoneal cavity of the mouse, washed 3-5 times by 
centrifugation and decantation with a diluent com 
posed of veronal buffered saline, pH 7-4 (ref. 3), 
containing | per cent bovine albumin (Armour 
Laboratory, Kankakee, Llinois). The washed tumour 
cells were labelled with 50 uc. of chromium-51 (‘Ra- 
chromate’, Abbott Laboratory, North Chicago) per 
mil. packed tumour cells. After an incubation period 
of | hr. at room temperature, the labelled cells were 
washed five times with diluent. An uptake of 60-70 


Mi 
Tube Mi MI. diluent complement Mi. 1 per 
N serum® (alb.-V.B.) four 50 percent 
units) ("Cr labe 


i 


* Initial dilution of serum 1:480, + Not centrifuged, total number 
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per cent of the radioactivity was obtauned The cell 
concentration was then adjusted to 1 per cent om the 
basis of either } ae ked cell volume or coll count It 
was found that a 1 per cent suspension corresponding 
to 4 10° cells mi. was optimal for these tests. It 
was also found that only those cells were suitable 
which had been collected and labelled on the sam 
day the test was performed. 

The total volume of the evtolytic test was 3-0 ml 
consisting of 1-0 ml. serum dilution, 1-0 ml. comple 
ment dilution (lyophilized guinea pig serum, Sharp 
and Dohme, Philadelphia) and 1-0 ml. of the chrom 
labelled cell SUSPemsron. (A protocol for a 
typical antibody eytolyvtic titration is given m Tablk 
1.) The test was incubated for 1 hr. at 37° ©. and 
centrifuged Then the clear supernatant fluids were 
yently removed by aspiration Finally, 1-0-ml 
aliquots of the supernatant liquids were counted for 
radioactivity The values obtained (antibody on 
complement titration) were correeted for non-specific 
loss of radioactivity from the cells (tube 7¢ of Table 1) 
and then the percentage of specific lysis was calculated 
by dividing the corrected counts by the number of 
counts corresponding to LOO per cent lysis 

In order to obtain a 100 per cent value for cell 
lysis. it Was necessary, because insoluble as well as 
soluble Components of the cell had been labelled, to 
determine the amount of radioactivity associated 
with the soluble components only Ultrasonic 
vibration was considered to be the most suitable 
method for cell disruption; therefore, an aliquot 
of the labelled cell suspension was sonated for 15 
min. (magnetostriction of&cillator, model S-102A4, 
favtheon Mfg. Co., Waltham, Mass.) and the lysed 
cell suspension centrifuged for 1 hr. at 16,000 
The clear supernatant fluid was diluted 1 : 3, and a 
1-0-ml. aliquot used for counting. The counts were 
corrected for non-specific loss of radioactivity and 
were used as the value for 100 per cent lysis. This 
value agreed well with the number of counts found 
when excess complement and antibody were used 
to obtaim maximum lysis. The values for 100 per 
cent lysis varied between 71 and 76 per cent of the 
corrected total radioactivity present 

All further treatrnent of the data was the same as 
that described by Kabat and Mayer‘ for the determ- 
ination of hemolysin titre in terms of 50 per cent 
hemolytic units. The values obtained for percentage 
lvsis (Y- of different amounts of serum or complement 
were converted to Y)(1— Y) values and the amount of 
serum versus the corresponding Y/(1— ¥) values was 
plotted on logarithmic paper. The amount of serum 
required for 50 per cent lysis was estimated from the 
graph (where Y/(1 — Y) 1-0). Repeated titrations 
of the same serum, carried out on different days, 


were found to agree within 5 per cent 


TYPICAL PROTOCOL FOR THE QUANTITATION OF ANTIBODY CYTOLYTIC ACTIVITY 


(Counts/min 
cent ml Corrected Per cent 
aliquot counts lysis (} 1-} 
led) supernacant 7c) 


f counts ~ Supernatant from sonated cells, value for 100 per cent lysis 


2 
4 
a 
7, 
j ve 
ad 
Fy 
2 
| 
10 0 10,749 8,657 77 | 
0-3 0-7 1-0 10 2.424 332 O81 
20 10 17,117 15,025 
£9 24) 10 13,282 11,100) 


Antiserum titration were carried out the 
presence of four 50 per cent units of complement 
The complement titrations were earried out using 
optimally sensitized cells* In this particular system, 
it was found that complement had from twenty-five 


to thirty All the 


cormponents of thus system were checked for anti 


50 per cent eytolytic units per mil 


complementary activity in the sheep cell hamolyti 
syatern and were not found to be anticomplementary 
in the concentrations used 

This work was supported by funds from the U.S 
Public Health Service (£-3667) and the Alexander 
and Margaret Stewart Fund. 
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Protective Effect of orally administered 
S,2-Aminoethylisothiuronium.Br.HBr 
against X-radiation Death in Mice 


S.8-Aminoethvlisothiuronium. Br. HBr (AET) ts of 
known value in mice, and given parenterally in an 
appropriate dose will convert a LDia 30 dose of 
whole-body X-radiation to essentially a LD,,, 
ref. 1 The oral administration of AET prior to 
X-radiation is said to be effective (ref. 2 and Doherty, 
G 


results have vet been published 


personal communication), but no definite 
Oral cysteamine 
has been reported to be effective in both mice and 
rats with a longer duration of action than intra 
peritoneal injection®, but this has been disputed‘. 

rhe outstanding advantage of the oral use of any 
chemical is, of course, ease of administration. The 
purpose of this communication is to present data on 
the oral administration of AET to mice, its toxicity, 
its value and its duration of action. 

Young adult female mice. Walter Reed Bagy 
strain. weighing 22-26 om. were used in this work 
The ARN'T used was dissolved in a phosphate buffer 
of pH 7-2. The pu was then adjusted to 7-7:°5 by 
the addition of the necessary amount of concentrated 
The final concentration of AET 
based on the weight 
All solutions were prepared 


odium hydroxide 
was always about 100 mem./c.c 
of the di-bromide salt 
just before using 
Experimental animals were given 1,500 mgm./kgm. 


AET by gastric catheter (volume about 0-3 ¢.c.) while 


controls were given the same amount of the buffer 
solution alone 

\t various times after AET administration exposure 
to 770 r. of whole-body X-radiation was carried out 
Each exposure group consisted of experimental and 
control animals, totalling 20-30 mice \fter exposure 
each group was housed in the same large cage, with 
standard laboratory food and water always available. 
Mortality and body-weight of the survivors were 
determined daily for 30 days 

The source of X-ray was a 250 Maxitron, operating 
at 250 kVp., 30 m.amp. Inherent filtration was 


equal to 3-2 mm. beryllium and half-value layer of 
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1-O mm. aluminium and 1-0 mm. copper was added 
The dose was measured in air in the appropriate mid 
position of the animals with a Victoreen chamber 
he rate of X-radiation was about 30 r./min. and the 
target source distance was 70 em 

Toxicity analysis revealed that doses of AET of 
1,200 mgm./kgm. or less were non-lethal to these mice 
At 1,500 mgm./kgm. there was a 20 per cent mortality 
in the next 24 hr. Such a result was also noted in the 
treated X-radiated animals 
were discarded from the experimental groups reported 
At doses of 1,800 mym./kym. or greater there was 
100 per cent mortality in 48 hr. 

Fig. 1 presents the results of this experiment. A 
total of 
remarkably similar 30-day mortality 


however, all such deaths 


seven groups of control mice showed a 


For purposes 


of statistical comparison the control groups were 
“wave raged tovether 
Day MORTAL TY AFTER 
WHOLE BOOY IRRADIATIO 
wee 
ercont eta 
a } 
i. 
4 
es 


AET by mouth exerts a significant 
effect at 2, 3 and 5 hr. after ingestion, but this is 
lost at 16 and 24 hr. Chi-square analysis of the 2 hr.. 
3 hr. (combined) and 5 hr. (combined) gives a 
P > 0-001 when compared with the control LD og 30 
The protection achieved is not 


protective 


in a total of 70 mice. 
so dramatic as when AET is given parenterally. 

The loss of body-weight X-radiation 
was similar in all groups for the first week. There 
after, the controls continued to lose weight and 
eventually died, while the AET-treated mice began to 
regain weight and by 30 davs had generally exceeded 
their pre-X-radiation body-weight 

AET is as effective at 5 hr. as at 2 hr. after ingestion 
Duration of the protective action is unknown, but it 
Nor is the earliest time for 


following 


is not apparent at 16 hr 
protection following oral administration known from 
this experiment, except that it exerts its effect at 
least within 2 hr. Other reports indicate that protec 
tive action is apparent within a few minutes of 
ingestion for AET® and cysteamine* 
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Repetitive Hyperpolarizing Response 
of the Nerve Fibre of Crayfish 

Tue electrical properties of the myelinated nerve 
tibre in potassium-rich solution were observed by 
Stampfli', Mueller? and Tasaki’. Those of the 
inmvyelinated nerve fibre were observed by Segal}, 
TasakvY® and Moore When the membrane potential 
is depolarized by potassium, the potential difference 
inward current 
the 


across the membrane produced by the 
pulse is larger than that produced by outward 
and exhibits a kind of discontinuous increase at a 
ensity (the current-potential rela 

The time-course of the potential 
the current has 
This phenomenon is called ‘anodal threshold 
phenomenon by Segal! and hyperpolarizing response 
by Tasaki*. ‘Tasaki r porte d that the hyperpolarizing 
response the squid was slightly 


mvelinated nerve fibre 


one 


eertain current int 


tion is non-linear 


difference produced by inward two 


steps 


axon of 
the 


in the giant 
‘ufferent from that in 
In the present work similar experiments were mad: 
fast the 


Was smaller 


on the single motor axé closer) in claw of 


the craytish (Procaml larkii which 
than the 


diameter 


giant ax and was 30-50 in 
il 
those obtamed inn the 


juid 
aceorded appronximat ly 
of other 


cravtish 


result 
nerve fibre 
obtained in the 
the hyperpolarizing 
in the node of Ranvier of 


giant 


sometimes resembled respor 


obtained the myelinat« 


nerve fibre and sometimes resembled that in the squir 


Fig. |. Arrangement used for recording the membrane 
variation in the crayfish unmyelinated nerve fibre : 
of the axon in pools A and B were narcotized wit! 
solution Each pool was insulated witl 
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t (upper 
ia craytish 
entration of 
right The 

uw wer) 


‘ 
) 


viant 
ot repetitive responses 
the 


axon. Besides, they often bpp ared in the form 


which were not observed in 
other animals, 

\ single nerve fibre was mounted in the chamber 

The stimulators 
pool and the 

pool and B-pool was 

('-pool was irrigated with the test solution 


the 


with three pools as shown in Fig. | 

connected with A-pool and ¢ 
pote ntial difference between ¢ 
recorded. 
The amount of 
altered by lt 
with Harreveld solution 
whil 


were 


potassium ions mediun was 


ixing lsotonie potassium chloride solution 
Van Sodium was replaced 


chloride, calcium and magne 


The portions of the axon 
tized with awe 


with potas ium, 


sium were kept normal 


in A-pool and /3-pool were nares 

cent cocame solution Keach pool Was insulated with 
mineral oi) 

Fig the which 

} 


wross the mombrane cde polarize 


shows potential was produced 
Vy potassium when 
a Square current pulse of 50 mse¢ 
lig. 2, the upper trace of each photograph shows the 
applied current and = the 
pote ntial produced. The concentration of 
ion was decreased and that of potassium was increased 
in the order from left to right 
polarizing re SpoDse was observed in the potassium 
rich media (the third and fourth columns of Fig 

Such response could be produced no matter whether 
the 


mot. 


was applied. In 


lower trace shows the 


sodium 


The repetitive hyper 


solution contained a small quantity of sodium or 

The resembled the ordinarv action 
potential in several respects and had the all-or-none 
character with a clear threshold, displaying a critical 
hyperpolarization 
was ine reased, this response became sharper and 
larger. The amplitude and the the 
response in isotonic potassium chloride solution were 
80 mV. and about 5 As 


ros} ,OTLSO 


As the concentration of potassium 
duration of 


about riser respectively. 


Be 
Rage 
— 
— 
= 
big Simultan tis recording of the membrane 
j tra ind the membrane potential wer trace) 
nerve tibre treated with pota im chlorid The « 
potassium was increased in the order from left t 
alibrating bar for current (upper) is 1 omp., for v 
S.E 
| 
3 
<P 
LE 
Py 
a 
os 10 
A 
3 
A 
I | $ 
3 
potential 
~ 


current was increased, the latency 
The frequency of the repetitive 
higher the 
The repetitive response could last for more 


the 


became 


stimulus 
shorter 
response became on increasing inward 

irront 
than 10 se« and, when it ceased, the membrane 
prot ntial reached the potential level lower than the 
peak of the re sponse by about 20 mV. 

The 


the same 


membrane in the potassium rich media shows 
voltage-current characteristics as the semi- 
conductor. The repetitive response may be produced 
resistance property of the membrane 
theory In other 


words, the factor which causes the repetitive response 


by a negative 


is known from semiconductor 
may be explained by the spontaneous change between 
the two stable states of the potassium permeability, 
one of which is the increased state and the other of 
hich is the decreased state’ 
T. Tomrra* 
T. Sari 
N. Torpa 
Department of Physiology, 
Faculty of Medicine, 
Kyushu University, 
Fukuoka, 
Japan. 


f Physiology, College of Medi 
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Transmission of Swelling Characteristics 
by Mitochondria of Regenerating Liver 


\s an outcome of 


previous work on the fine struc 

iral changes of cell particles during induced hepatt 
CATCINOVETESIS wid rapid liver growth®, it has been 
und that the mitochondria isolated froin regenerat 
ing rat liver transmit their swelling characteristics 
» the hepatic mitochondria of the host rats following 


intraper tfoneal inpection 


Male Sprague-Dawley rats (average 280 gm 
ted Purina chow’, were used The animals were 
killed 12 hr. after partial hepatectomy, where two 
thirds of the ] r was removed under light ether 
inaesthesia Phe itochondrial fractions isolated as 
leseribed? from two animals were pooled, suspended 


im O25 M suet and injected intraperitoneally 


to rats The controls were injected with mito 
chondria from intact, non-hepatectomized rats. For 
the preparation of the mitochondrial membrane 

tu ind imtra-cristal protein fractions. the mito 


chondna from two partially hepatectorized rats 


ere pooled, and suspended in 5-5 ml. of distilled 


iter that contained per litre Il ml. of a phos 
phate buffer (411 om. dipotassium hydrogen phos 
phate 163 gm. potassium dihydrogen phosphate 
per litre The suspension was incubated for 40 min 


then centrituged for 12 
mented 


The sedi 
resuspended in 3 
mi. of OD per cent sodium chloride solution. 
chloride 


ipernat 


min. at 25 0004, 


membr fraction Was 
while a 
meentrated s« 
the decanted 


tration ot 


solution was added to 
final concen 


cent 


to bring the 


int 


elim chloride to per foth 
intraperitoneally 
of the liv 


animals was 


tractions were injected 
mumals The swe 
the 


ntervals 


to separate 
er mitochondria of 
the 


opti al density 


measured at 
the 


time 


shown in Fig l. by 


NATURE 


April 15, 1961] vor. 190 


method as deseribed previously? 
irried out in triplicate 


results shown in Fig. | 


All experiments 

were 
In contrast to the 

chondria isolated from the ! 

injected liver mitochondria from unt 


hepatectomized animals, 


the mito 


itrol rats. which were 


with wt, non 


exhibited no, oF very 


slight, change in swelling In the experiments wit! 
the isolated membrane and intra-cristal protein tra 
tions corresponding alterations im mitochon irial 


swe lling were observed in the thyre and caletum 
chloride test 


vith the 


systems when the rats were injected 
However, unlike whole 
did not 
duced by O17 M 


membrane fraction 


mitochondria, injection of this fraction 
produce changes in thi velling 
The 


noticeable 


intra-crist il prote im «twee m did no 
chanves in swelling 


Sucrose 


produce with erthetl 


the test svstems used. 

That rapid tissue growth is associated with low 
levels of mitochondrial swelling has been shown 
previously with rat hepatoma* *, and with rat lives 
following partial hepatectomy or intraperitoneal! 
injection of 20-methyleholanthrene® In view of 
th ® results, the transmiusatble decrease of miuto 
chondrial swelling, produced by mitochondria o 
regenerating liver, found by us correlates with the 
stimulation of hepatic mitotic rate by in ted whole 
homogenates of rapidly growing tissues®:* or isolated 
tnicrosomes and mitochondria from rapidly dividing 
cells? Since tissue growth is associated with en 
hanced rate of protein synthesis which is in turn 


dependent on the rate of production of adenosine 
triphosphate, it is not unexpected that growth affects 
the mitochondrial membrane site of intense oxidative 


phosphorylation and thus, the characteristics of 


» 4 
, ROSE 
» J 
SUCROSE ALONE 
i> 
Stimpfi, R.. Mele. Physiol, Acta, 16, 127 (1958 
; Mueller, P., J. Gen, Physiol., 42, 163 (199% Hours after intraperitoneal injection Pace 
rasaki, I., J. Physiol., 148, 306 (1950 
Segal, J. R., Natur 182, 105s Effect of intraperitonealls ijected liver mito 
rtiall hepatector i rat t? 
Moore W.. Natur 3, 265 (1959 btained from partiall pate j i rats on the 
_ mitochondrial swelling {t host rat The test avstems f “= 
t Irial swellir were 1 W thy xit ine 
= 
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velling Hence further evidence is provided 
ipport of the correlation between rapid tiss 1e VTOM 


ow values of mutochondrial swelling \ 


the reported phenomenon i> 
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Research Laboratory, 


versity ot 


Incorporation of Ethanol-I-'*C into Fatty 
Acids in the Normal and Alloxan Diabetic 
Rat 


laboratory has sho 


ise, ethanol-1l-'C is meorporater 


into phospholipids, cholesterol, and fatty 


same rate and to the same 


approximate ly the 


}-'% ref. | It is well known 
block 


acetate It 


acetate 


animals a metaboli exists 


ie 
acids trom 


vhether 


to any greater degree as a source of 


of tatty 


“Vnithiesis ¢ 
ethanol can be ist 


building 


blocks 
for fatty acid svnthesis in diabetic animals. or whether 
block occurs. 


i similar metabolic 


on 


ans rats of ym. 


Long 
Wayne Alloxan diabetes 
in rats was produced by the subcutaneous injection 
of ii mem per eitrie acid butte: 
according to Klebanoff and Greenbaum’, Rats 
when urine sugar was greater than 
weeks after 
ethanol-1-'™ 


Solutions of 


laboratory chow were used 


alloxan in 


considered diabet 
injection of 


ab 


radio 


two 


per eent 
Acetate-L-' and 
Nuclear-Chicago 

active and ethanol were 
Packard Tri-Carb seimtillation counter 
incubation medium consisted of 2 or 
or acetate-1-'*C diluted 
compound in 4 
Approximately 500 mgm 


alloxan were 
tained from 
acetate measured by means 


at 


ethanol with 
of the non-radioactive mil 


phosphate buffer, pH 7-4 


of liver slices cut by means of a Stadie-Riggs tissue 
Erlenmever flasks 


incubation the flasks 
and incubated for 2 hr. at 
the 


inserted mto 25-ml. 
containing the 
assed with pure oxygen 
incubation time 


were 


medium, were 


ae At the end of the 
vas decanted on filter paper and the total lipids im 
the shees were the method of Baruch and 
Chaikoft*. 
plated on copper planchets and the radioactivit, 
determined in Nuclear-Chicago 
end window. 


medium 


iso ated by 


Was yas-flow 


using the 


countel 


chloroform solutions of lipids were 
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with my ico Work in 


ethanol and acetate 


In agreement 
er slices mcorporats mto 


pids at approximately equal rates and to the same 


ree Pable In ciabetr ethanol and 


anit 


and Hy 


rate of ethanol 


severely 


t hie 


wetate was mua 


orporation 
the diabetic 


nto 


lepressed In rates, 


eent of 


incorporation liver lipids was 22 per 
normal, while acetate incorporation was 17 per cent 


In incorporation 
considered that the 
the able to 
ethanol and acetate to approxunatels the same ex 


indicates 


This small difference 
The 


vere 


of normal 
not sivnificant. fact liver 
slices from diabetic itilize 

nt 
that 


lipid synthesis 


able to eonvert 
that the 
point Recent 


theu slow rate of 


diabetie animal ts ethanol to 
adequate 


bevond 


rate and metabolu 
must oceul this WOrkK 


has su ested 


acetate 
Wi 
ethano 


lipid 


vhere ethanol and 


metabolism 
that 


of liver 


lo not equally in fat 


parti Ipate 
thes: 


are equivalent as a 


nfer from experiments, however, 


icetate 


thesis both and 


Whe liver slices are presented with either 
ethanol tute as a of lipid) building 
preferred substrate. Isotope 


soures 
bloeks. ‘Tate Is 
competition studies show that ¢ quimolar amounts oO 
non-radioactive imhibited the incorporation 
of radioactive ethanol into lipids 75 percent (Table 2 
other hand. ethanol did not 
depress entrance of acetate-I-' 
metaboli sequence more than about 10 per cent 
diabet i 


acetate 


non-radioactive 


Con the 
into the lipid build 


a paralle itionship exists 


also shows that in alloxan animals 


M ACETATE 
F EQUIMOLAL 
PECTIVELY 


THA’ 
AND I 
ACH 


AND 


Ethanol- 


Whether ethanol and its oxidation product acet 


enter the acetate pool as acetate per se o1 
cirectly as 2-carbon fragment has not 
vet been definitely, These alternatives 


expressed in the following metabolic sequence 


aldehyde, 
activated 
settled. 


an 


are 


Phe enzyme aldehyde dehydrogenase, which prob 
ably oxidizes the bulk of the acetaldehyde, yield» 
acetate as the product! My that 
the metabolic 


activated 


result sugyest 
acetalde 


ethanol 


thanol follows sequence 
hvde acetate etate, since 


fea 
proyvress 
These investigations 
U.S 
Cancel 
\ Arcos, M., Biochim, Biop) irta, 28, (ro 
lot. P., and Bos, J., Exp, Cell 12, 191 (19 Ethanol 
\ J. W.. and Le E. H., Anat. Re 97. 4 4 
st. K.. Acta Pat Neand., Supp., 131 - 
beat fash itained 17¢ V of the radtoact 
pound in 1M phosphate buffer pH 75. Incubation tinw 
in the 110 | 
ot 
LIVER Liptps ALON} N ENCE 4 
AMOUNTS OF NON-RADIOACTIVE ETHANOL 
liver slices liver slices liver slices liver slice 
il 
iverage ol 
inimals) 2,204 TIO 142 1,04 318 1,752 
litions a leseribed for Tabl cept that the ediut 
; contained 4 f the radi t pound and the incubation 1 
é 
l wetaldely ade ‘ cholesterol & 
wcetate : 


additior 
dilutes t 
than 


meorporation into lipids is depressed by 
ethanol 
incorporation not more 


directly 


acetate, while non-radioactive 


radioactive acetate 


10 per cent If acetaldehvde were converted 


to acetyl coenzvine f. a reciprocal dilution effect 
Petweoen the two radioactive precursors should be 
obser ! It is not Iikel that the presence of acetat 


<idation of acetaldehyde this 


irreversibl 


since 
in to be irthermore 


slow the rate of 


does mot 


best fit the 


l Th th at acetate 
oxidation My re 


ethanol is converted to free 


theory 


sults 


entering the 


metabolic pool 


Marion 
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Department of Medicine, 
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Effect of Splenectomy on the Resistance of 
Rats to Histamine Stress 


THe spleen has been suggested by many investiga 
tors as a site of production of hormones or hormone 
like ibstame inate rrelationships have been pos 
tulated with the pituitary, adrenel, gonad and 


thyroid glands communication on the 


The present 
relationsiup of histamune tolerance to spleneectom 


additional evidence for a splenic humoral 


Pwo hundred and ten female Wistar 
wht and divided into thre: 


rats averaging 


hued by Wwe 


or 
roup 1 Band ¢ representing re spectively 
pl ai its sham-operated anil 
nor ‘ hire splemectonnes Were cor ipleted 
Cop ther aruest he 18, OS deser bed by Farri 
and Griffit] The splenic pedicle was ligated and 
cut thy h lus ts Poss ble The memsion 
re closecdt in two layers, surgical gut being used for 
abdomur all, and silk for the skin surface 
Sham-oper re ibjected to the sam 
perg pre du except for the surgical removal 
| \ r four weeks, 60 anounals in eacl 
mu lected and equal mumbers tested for 
tere The histamime challenge w: 
st four clo level $50, HOO, 750, mem. ken ot 
hody-weight. Identical procedures were utilized f 
ithod of probit analy 
was use to calculate the LD,, values and dose- 
we 
Peble Ly ents the results. Comparisons between 
the LD valu for groups A and / indicate that 
eplenectomy nduced | per cent nerease im tle 
tolerance of female and 14-9 per cent increase it 
the tolerance of male rats to histamine stress. In thy 
mals the increase approac hed statistical significance 
pP mis In no instance did any of the differences 
between the sham and unoperated controls attain on 
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Patle LFRECTS OF SPLENI MY ON VA MALt 
AN FEMALE Ra 
air i tir 
eplene il con 
its 
I Va 
/ 
i 


approach statistical It of interest 
that the merease in tolerance observed in the mi 
as greater than the comparable merease im femal 
rats. This finding suggests the possible existence ot 
+ sex difference m= splenic function, a suggestion 
supported by previous report sex in 
response to histarmme im parathyroidecton 


¢ ‘ 
hvmectomuzed*® animals 


V}usat tends to inerease tolerance to 


d vith the 


splenectomy 


Stress 1s m aceor protective 
action against epinephrine-iduced pulmonary 
edema’ and toxie doses of 2-thie-5-methvl-uracil® 


spl 


reduced by 
h the investigation does not offer conclusive 


widence 


a sple rue endoeru 


results provide imferential support for such a howpo 
M 
\. STANLEY 
Perer JCRTSHUK. Jt 
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An Effect of Chlorpromazine on Rat 


Mitochondrial Membranes 
phenothiazines used in therapy 


Pet 


affect membranes in many biological systems 


appear TO 
Creig et al a. among others, have shown that prom th 
drug. 


azine, a phe nothiazine type of antthistamin 


red blood 
membrane 


usual deterioration of cells 


This presumably is a 


prevents the 
storage. 
The frog gastrocnemius muscle 
distilled water. This 
prevented by chlorpromazine’. A 
Thus, 


during 
effect 
placed in 
can be partially 


swells when 


water tnbibition 


few in vivo experiments may be cité das well. 


mee 
Lie 
j that acetaldehy 
Ll per cent nt 
re i is 
0-38 

smith, M. and Newman, H. W., Proe. Soc. B md Med sults of compar 

sikoff, I. I lia Leet ser. 4 (Academ Pres New 
tors 
Klebanoff, s. J ind Greenbaum, A. L., J. Endocrinol., 11, 514 3Se 

a 

: 
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of dves into the azine on these 
brain is an swelling is shown in Table I Under the condition 
tion of suvar from the intestine? and drugs from sub of these experiments, chlorpromazine considerab! 


hlorprom- inhibits all the typ of swelling. many at low con 


S77 


the metrazol-enhanced passage different ss of mitochondrial 
tavonized by hlorpromazine the abs rp 


eutaneous depots® are both retarded by 
re ( lose inspection of the entire li 
with the actions of chlorpromazine on all 


that most of the test rriton as a swelling ay 


centrations Occasionally, effects were noted a 


terature dealing 
los tor brain using 


types of concentrations as low as 
rent, or LO VW for liver with 


semipermeabl thvroxin as the swelling ayvent. The concentrations 
r (cellular or sub-cellular ot chlorpromazine are matler than those generall, 
possibilitv should be considers necessary to produce Cchanyges im enzyme activities 


the primary loc: of atta k w le 
merous other reported These experiments therefore give some suppol 
the idea that chlorpromazine primarily causes a 


el of oxidative phosphorylation 


membrane perine ibility 


membranes thought in 
of the mito his work has been aided by 


from the U.S. Publie i Service 


chlorpron izine are those B2653 and 
chondrion Roizin et al.* have presented preliminary 
pretreatment of rats with this drug 
caused s in the size and structure of brain 
hon Bernsol believed that tly 


evidence 


muito 


inhibit chlorpromazine on the enzyme Departments of Pharrmac« 


hexokinase pres t F brain homovenate was i Hahnemann Medical Col 
indirect one, since t! were unable to demonstrate Philadelphia, Pa., 
inhibition of a puritied yeast hexokinase with and 

drug. However, no experiments with the n fulane University 
performes Medical School, 


particulate mammahan enzyrne were 
Although it is true that in a few isolated inst: . New Orleans. La 
chlorpromazine does inhibit non-particulate enzyme 

preparations directly, this does not 

possibility that the pharmacologically Import int 

wtion of this drug is concerned with changes in 198 
biological membranes. Finally, it must be considered T rch. Int. Phar 
that chlorpromazine membrane effects, such as slow 
or preventing substrate uptake, o1 changing 


leakage from mitochondria. for example 
N. D Mer 


nistakenly be interpreted as an inhibition of a Mental Dis.. 37 
ind Wilkins 
Lemployed Roizin, I i 
Mental Dis., jams and Wilkins, Baltimore 
hi chrat irch 


“enzyme under observation. 


a majority of the papers serutimizes M., Res. Pub, Assoc, Res 

ited mitochondnma or tissue preparations 
the 74 
ot h Acta, 28 


nutochondria, an investigation ol 
chlorpromazine on the permeability 
to water or water-soluble ions 
It is known that the optical 
of mitochondria in an Effects of Chlorpromazine and Lysergic 
aqueous medium is a function of their volume! Acid Diethylamide on the Rate of 
Swelling results in a lowering of optical density Habituation of the Arousal Response 
which ean easily be followed spectrophotometrically : 
the arbitrary wave-lensth of 520 mu Ruch responsiveness of an antmal to sensory stumul: 
im be induced in both braim and _ liver 


these organelles 
was undertaken 


density of a suspension 


tion is dependent to a large extent on past experience 
as well as the recise conditions t hi 4 al 
ondria from Wistar rats by a variety of means, pre ditions to which th anima 
is subyecved \ continually repeated auditory 


dilution, phosphate 3 plus 
stimulus presented ina stable environment gradually 


osmoti 


lilation, thvyroxin and many detergents. 


? 


produces indifference whereas the association of a 


Triton The effeet of chlorprom 

, reward or a punishinent brings about heightened 
attentiveness and increases the arousal value of the 
auditory stunulus Svstemic administration ! 

tain drugs may produce similar effects but for a wider 


range of stunmult. Blocking of sensory-induced electr 


cortical arousal and behavioural imadufference chara: 
terize some of the central effects of chlorpromazine 
In cats On the other hand, d-lvsergie acid diethy! 


amide (LSD 25), administered in small doses, pro 


duces increased responsiveness to most sensory 


stimuli’. Chlorpromazine has also been shown to 


block conditioned avoidance behaviour and markedly 
decrease the ability of the animal to learn simple: 
f phosphate buffer positive conditioned responses! 
ria was present at It mav be that the effect of chlorpromazine on 
mi. Mitochondrial swell haviour is due not to an all-or-nothing blocking of 
oe ‘ the responses but to an increased rate of negativ: 
learning or habituation Conversely, LSD 25 may 


: 
: 975 
7 
| 
biol i SVstet 
svstems emploved « 
Beas branes of one type o 
ae For this reason the 
| 
Pi that these structures al 
by the drug, while the 
effects mav be secondar 
nent among ti 
Med 
alee wodyn. ¢ 
Acad 
enzy 
part 
eitt 
od 
mit 
neludi — 
Tal 
6 Phosphate + water I 
Mit i from gy f 
M sucrose, or water or 0-2 
Thyr shen added ft live mito« 
friton was usually added to br 
The tinal im n all cuvettes Was 
iused fall in optical density whi 
in apt jensity was generally follow 
| 
ie 
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rfere selective ith this latter process, thereby number of trials required to prod habituation © 
icing increased responsiveness. The effects of these he electrocortical arousal respot has been plotted 
therefore been compare lon the rate ivgainst the intensity of the 1.0000 tone. ¢ 
habituat of an arousal response ¢ cent in pressed in decibels above an arb irily cho nm 
litorv stimulus. both in terms of the behaviour ol nee-level Ll mV. into a 
animal and the « trical activity of the cerebral! Vr} pattern of habituation the electr rti 
ten irousal response Was similar to that repor iby Shar] 
riments were carried out on five chrom at $s ind Jasper Contin entatl 
parations carry i permanentl plante corti widitoryvy stimulus at a constant tensit brougt 
rding eleetrocs For re Purposes the tbout a progressive decreas bod ot ro 
al ere housed in a double-walled, semi-sound- tical desvnehronization untilt ctr al pratte 
fed cubicle fitted with a one i observation t low-amplitude tast activit haracterist oft 
This the behaviour of the animal bee il state failed te teh oura ro al 
! ited ’ tant th the electrocortical hich was indicated in the mit trials b ) 
t t An auditory sti ilus of ents, opening of the eves at head 
audio-oseillator vas fed imto hody movements, or in the latet by slight 
Is} r fitted in a side wall of the box ) ents only, disappeared to f tr 
rhe rate of habituation of tl rousal respon before habituation of the « t! il resporse 
rl to be lependent on @ mut of tactors ntraperitomeal m oof mig Kun 
the mtensit the duration and the rate of pre 1) mage kom. of chlorpromazn ’ slowed by an 
ntation of tl immulu Ih the xperimenta nerea in the intensity of st tion Mme ssary to 
wa taund lized and the aud ry st elicit the arousal Pes Thi i marked 
is presented at inter als of 5-10 min., dependin nerease in the rate of hab ition Where pr mash 
hether or the required depth of steep 15 50 presentations of the vit stil lu 1 been 
licated in the electrocorticogran I} cdluratior required to produ e habituation the ty rt 
the stumulu is Kept mstant at se hile th ial response or. with tl higher ad tl 
wa illowed a period ot limatiza |-2 trials were now fierent to produce 
nin the eubicle before each experiment was started milar effeet using the san ntensit if stunulation 
h anime habituated to the auditor timul Fig. Lat 70db Moreover, the periodota nehro 
ta known intensit following an myect » of norma zation in the electrical re ! i by tt to 
vlan When habituation wv ws complete a very lous before habituation took pla is! eh shorter thar 
use Wa iddenky present Lin an attempt te n the control experiment i ) yrousa 
habituate the animal. A period of 2-3 weeks ther became habituated even mot ypidiy than tl 
ipsed before the same procedure was repeat eleetrocortical response and hen preser n th 
fter the injection of the appropriate drug Phe nitial trials was not verv marked, beu indicated b 
periment 1 ted theretore in cont! | ight ear and eve movements or at th 
i control sequence in order that some assessment higher intensities of stimulation, by the lifting of th 
he amount of retention of habituation from expert head 
nt to eXpel ent could be The results In contrast, following the istration of LSD 25 
Hiastrated vraphieally in Fig. where the in doses of LO-15 n./kyt intraperitoneall 
the animals became increasingly responsive to a 
nodalities of stimulation, so h so that periods of 
sleep activity the electrocorticograt re ver 
lifieult to obtain Presentation of the auditor 
stimulus was fellowed by abrupt arousal and long 
j lasting periods of alerting. both electrocortically ani 
f behaviourally Thus. due either to the lack of the 
appropriate level of sleep activity in the triea 
record or to the failure ot the re sponse to becom 
habituated during the period when the drug was 
acting. Was possible TO ith deyree o} 
accuracy the rate of habituation mn only two out of a 
F total of ten experiments with this cht Fig. | 
These experiments demonstrated that even at low 
ntensitics of stimulation a greater number of trials 
vas necessary before habituation occurred, tidicating 
hat the injection of LSD 25 produced a decrease in 
\ of the rate of habituation 
In conclusion, it would appear that the changes tn 
sponsiveness of animals to sensory stimulation 
following systemic administration of LSD 25 on 
hlorpromazine could be brought about by the ability 
of these drugs to interfere selectively and anti 
negative learning The fact that there is also an 
» nerease in the intensitv of auditory stimulation 
necessary to evoke an arousal response following 
Pig. hf ‘ i chlorpromazine suggests that the effect of this drug 
on sensory-induced arousal not produced solely 
em. e » by the increased rate of negative learning There 
intrapertt ippears to be a dex rease in the significance or meaning 
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(concentrations gm. on 
(concentrat of LOO ral wit 
w influence of these fractions 1s sin 


Couneil vely to that of indole-3-: Ce arid 


carch 
Neuropharmacologv Research Uru free indole compounds were the fraction 


Departrnent of Experimental Psvchiatrs exarmined Under these conditions unpurified con 
The Medical School. plexes of hymatomelanic acids dul not show an 
iological activity observed effeets could 


sirminghan 


rent oft 


not have been caused by the mineral consti 
the preparation 
\ POSS ble explanation for the finding eems to be 
that curvature of this type are due to inherent 
cuifferences in i respotise to substances of 
miyacent tavers Of tisstie 
\. Paszewskl 
J. Troianowski 
\. LOBARZEWSKA 
Plant Physiology and 
Biological Activity of Some Humic Biochemistry, 
Fractions isolated by means of Partition aria Curie-Sklodowska University 
Chromatography Lublin, 
has often been said to possess effects ' 
Labove the val iw to plants of 
lease during growth 
ade by and 
HAMATOLOGY 


solated, 


Age and Molecular Weight of Dextrans, their 
Coating Effects, and their Interaction with 
Serum Albumin 


the compounds of a 
acids (ulmue aetds), which 
tigated Hvyimatomelan 
solated from various peats and DENXTRANS coat blood platelets and red cells! and 


yjanowski's method nteract with human serum alburmin®. Reeently two 

as freed trom bitum new proble ms have presented themselves he first 

. f benzene and ethano is that the interaction of the same sample of dextran 

ions were by O-2 \ with serum albumin to be less after the 

Phe material was then extractes foxtran had been stored at 4° C. for about four vears 

hymatomebinie acids precipit and that the interaction of “Synkol a Russian 

ren the hanol ex bv caleium acetate at dextran of unknown ag was still less The second 

The precipitate was washed with 0-5 is that. while the coating effec of dextrans of 

lrochloric acid and water, and then dissolved in varying molecular weigh varies. the inter 

the imsolubl residue be ing removed | action of the higher moleecutls eight dextrans with 
"The act | was transterre hy not been trie isnired 

Whatman cellulose powder (30 o Kffect of age of dextran on coating Through the 


r 3-5 cm.). saturated kindness of Dr. Norman Wheeler the Abbott Co 

and developed with we have been able to obtain ty specimens of a 

ater aeetone dextran with a molecular weight similar to that of 

1 t law ive fluorescent 384 of the Commercial Solvents Co These two 

re detected } bands were eluted suecessivelh sample s of dextran. made by the ame process had 

with acetone and water, and the eluates re-chromat: heen stored for 6 and 40 months respectively. and 
vraphed on Whatman paper No. | in order to check will be referred to as ‘new’ and ‘old’ Abbott dextran 

their hommogeneit\ The paper chromatogram Was Pheir viscosity ative to that of saline buffered at 

cleveloped with water saturated » butanol acetone pu Sand ther coating effect on human platelets and 

0 NV hverochloric acid 2:12:1-5 vol.). The BR red cells are compared in Table | with that produced 

alues ot the spots were 0-53, 0 73. 0-95 (for fractions bey old’ dextran 2S5IW3A The viscosities of the 

from low peat), and 0-45, 0-48, 0-53. 0-69. 0-95 (for new and the old Abbott dextrans are virtuall 

ons from compost). identical. and are about 0-97 times that of old dextran 

The activity of the fractions was determined by the 285 WSA The coating effects of the new and the old 
frena split coleoptile test of Thimann and Sehneider® Abbott dextrans. determined in a vertical eleet: 

ontrols used were 1) re-distilled water sodiu phoresis eell and expre ssed as U/U, (see ref. 1 
irtually identical. and almost the same as those of 


hloride in the same quantity as used for the pre para 
Phe eoating ettects do not m to de nel 


tion of the solutions of hymatomelanie acid fractions 
2) indole-3-acetic acid solution (0-0025 gm. 1.000 
1.), (3) solutions prepared from the ash of hyvmato 
melanie acid fractions 
\ stimulating influence on growth was found in 
fractions from low peat with 
Rp value 0-53 and 0-95 (concentrations of 0-0] gi 


hyvmatomelaniec acid 


100 ml and in fractions obtained from compost 


values 0-45 (concentration 0-01 om. 
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attached to the mo tone by the annual atter this 
ted md 
KEY ! > 
: 
‘ 
| } 
7 
| 
fi is). and T 
‘ ‘ ti is achis i 
eans of chromate 
zroup of hymatome 
ae have so tar been littl 
a 1cids have now | : 
| 
: 
Platelet Red cell 
° 
percent per nt 
Abbott old 1-09 
5 
wit! 
aid 
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Table 2 

A A A i b 
Nu. 6 ; “4 ; pool will 
sc. N 4 00018 0-0016 
mn the time during which these dextrans have been molecular weight appear to interact with human 
tored, at least up to 40 months erum albumin to a greater extent than do those of 
ffect of aa if dextran o7 nieractior pith serum low molecular weight, but the differences ar srrall, 
lhume The interaction with serum albumin of and may be due to technical difficulties 
! and old Abbott dextrans was compare d by the This work was done under Contract No. //A—-49 
cro-Tiselius method already  deseribed Phe 007 D-458 from the Department of the Army 
hest eoncentration of serurt Cont Eric Poxnpet 
Fraction kind my i to t! An 
Ruta V. PoNnbet 
lied Cross vas 2 per cent, and the } hest cor ! 
Hof tl Nassau Hospital, 
rat dextrat ercet ey ot the syste 
Mineola, New York. 
is So. Michaelis buffer mteraction of 
‘ evil léma > 1] 
xtran 2SSWS3A witl erum alburnin is the sar R 43 
I md i 
t veen pH 6-6 md & 6 in Miel relis buffered svstems 
mi i the same at pH ou M haels and Dol 
} iff real ter 
PATHOLOGY 
The first two rows of Table 2 show the results ob 
for me Abbott dextran Here A A 
~ the fo Leukemogenesis by Urethan in New-born 
traight lines, pa sing through the origin, for albumin, Swiss Mice 
lextran. dextran in the serum albumin dextran mix Arrer earlier evidence that urethan maduces or 
ture. and albumin in the serum albumin-dextran enhances the formation of pulmonary adenomas im 
mixture, while «,, «, x, and a, are the specifie refrac rodents':*, more recent reports suggest a multi- 
tive increments for the same four lines. The interaction potential carcinogemie activity of this chemical 
of these two Abbott dextrans with human serum Salaman and Roe* and Graffi et a/.* first demonstrated 
albumin are substantially the same, although one that urethan initiates skin carcinogenesis although 
had been stored for 6 months and the other for it does not induce skin tumours when administered 
10 months. The values { and +D may indicate alone. Tannenbaum and Silverstone’, by long-term 
the extent of transfer of albumin to dextran when application of urethan to the skin of inbred m‘ce, 


nteraction produces a new species, but, except for 
ayviny that the formation of the new species always 
results in a transfer of albumin to dextran, it 1s not 
safe to be detinite 

Effect of molecular we ight on interaction with serum 


more 
albumin Experiments on coating of human platelets 
ind red cells have not shown any dependence on the 
molecular weight of Commercial Solvents Co. dextrans 


mol wt 77.100 412.000 Samples of these 
iextrans. referred to as Nos. 6, 7 and 8, have been 
kept for 4 years at 4 ©. in the solid state they can 
ach be made up as a 6 per cent solution in I per 
ent sodium ehloride, dialysed against large volumes 
f Michaelis buffer at pH 8 5, and allowed to interact 


alb This mteraction is 


i 2 per cent serur min 
easured as already described 
lhe results are shown in rows 3, 4 and 5 of Table 2, 
K,, et Ly. a and having the same 
nit deseribed for rows | and 2 The values 
iggest that there is a more extensive interaction 
hen the molecular weight of the dextran is high, 
but the computations are difficult in the best of 
circumstances, and their rehabilit is lessened by the 
olutions of the higher dextrans being slightly 
palescent this makes the spikes slight! fuzzv. 
nd reduces the accuraey with which the areas minder 
ther can be measured 
The coating of human red cells and platelets thus 


eperms to be the same for dextrans of molecular weight 
86.000-412,000 Low molecular weight dextrans 
mol. wt. 86.000) interact to the same extent with 
human serum alburnin whether they have been 


stored for 6 months or 40 months Dextrans of high 


observed not only ling adenomas but also tumours 
of the mammary gland, imterscapular fat, and lacrimal 
glands. Kawamoto et al.* reported the augmenting 
influence of urethan on leukzemogenesis induced im 
low-leukemiec strains of mice by X-rays, cestrogenic 
hormone methyleholant hrem Berenblum 
Trainin’ that urethan treatment 


X-irradiation results in a striking increase of leuksemo 


and 
following 


or 


showed 


genesis im CSTBL mice. 
Ss concerned, 
dered 


effect. 


So far as the induction of leukemia | 
the property of 
by a ‘co 


since 


enhancing urethan is cons 


these investigators as leukwemogeni 
it is generally accepted that urethan by itself 
Th than on 
however, has not vet been studied in 
that 
w-born animals are particularly susceptible to v iral 


hemical leukwmogen'e agents 


not leuksemogenic influence of ur 


louksemogenesis, 


born mice, although there is good evidenes 


or ¢ 


In the present work new-born Swiss mice, less than 


»4 hr. old. were injected subcutaneously with a single 


dose of 0-05 ml. of a 4 per cent solution of ur than in 
distilled water The Swiss mice were originally 
obtained from the Arsal Co., Rome. incidences 
of spontaneous leuksemia in these animals, as con 


trolled on several hundreds of old mice bred at random 


his laboratory, is less than 1 per cent 
he 
to a 6-months period of observation, were as follows 
of the 60 male and female mice given 
birth (an incidence of 21 per cent), 
malignant Ivmphomas between 73 and 
The average age for onset of the 


All showed 


imt 
7 results of the present experiment, which refer 
thirtes 
urethan 
ck 
157 davs of age. 
107 


n out 
at 


Ve lope d 


disease was days the animals 


ors, 
4 
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tilled 


nice 


which 
cavity. In eight 
involvement of superficial 
In addition, 
all 


were of 


the 
chest 


<tmiking enlargement of thymus, 
almost completely the 
there marked 


and deep lymph nodes as well as spleen 


was also 


inultiple lung adenomas were observed in 
the 
lvmphoblast ie Ivwmphocytie 


Histologically, Ivinphomatous lesions 
Infiltrations 
gonads and bone 


illy 


type 


heart, lings, liver, kidnevs. reat 


row were found 


blood the 
with 

slthough the to number of leukoeyvtes did not 
bnormatlities In a however, the 
t at the the 


t per mim 


In the peripheral 


re Was In some Case 


a remarkable Lyvmpho 


CVTOSIS anv 


ai 


cells of the lymphoid 


singie cuse, 
leukoevte cour final stage of dliscase 


From 


reported het 
urethan, pr 


the property of 
ted mito new 
of leukwnva following 


“oth 
ure 


from leuksermo 
varded as depen 

t lar stag oft 


trom 
and 


part by 


R rche, 


} grants 
Nazionalk 
Memoria 


Roma, 
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Istit Anatom Pat ologica, 


ancero!l 
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132. 40 (1960 
76, 27 (195 
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Influence of a Liver Fraction on the 
Phagocytic Activity of the Reticulo- 
Endothelial System in Mice 
THE bacterial pyrogens (lipopolvsaccharides) are 
reported to have a marked influence on the resistance 
The 
during the 
is a drop in the 


of experimental animals to bacterial challenge’. 


reaction follows a particular pattern 
ection there 
followed by an increase which 
le. Halpern et al 
f lipopolysaccharides in mice is 
activity of the 
On the other hand. when 


activity is 


fit w hours after in 
esistance to mfection 
an be quite consideral have shown 
that the 


my 


injection 
increased phagocytic 
reticulo-endothelial system 
achieved by SOT 
with BCG, 


endotoxins Is gr 


increased phagocy ti 
other procedure, namely, 
the lethal effeet of bacterial itl, 
enhanced*, The explanation for this may be found in 
the fact that a stimulated reticulo-endothelial system 
will h 


TONINS 


Immunization 


greater ability to phagocytize the endo 
without the ability to neutral 
ettect After finding 
that a particular leucocytosis-promoting liver fraction 
had the the 


a 
concordant 


ize their toxic on the organism 


properties of stimulating resistance 


NATURE 


Table EFFECT OF LIVER FRACTIONS 


OF THE ReTICUL 


THE PHAGOCY TI 
ENDOTHELIAL SYSTEM 
Experiment A Liver fraction I 0-2 
No. of Phagocytic 
inimals index A 

oo 


against bacterial challenge well as in 


interest to 
have 


mee, as 
found it of 
this fraction would 
influence on the phagocytic activity in mice. 


human beimgs, we vreat 


investigate whether some 

The liver fractions used are designated fractions | 
and Il were administered in doses of 0 
dry per The 
dissolved in twice-distilled, pyroyen-free 
hie 


The phagoc vtic 


and 2 


substance animal, substance was 
and 
control mice received 
the 
the 
muce 


the 


water 
injected intraperitoneally. 
saline injections 
reticulo-endothelial system 
kineties of blood clearance of 16 mgm 
of colloidal (C1I/1l43la) according to 
method described previously (ref. 3 unpub 
lished work by Dedichen, J.. Laland, P., and Laland 
S.). The test was carried out 6, 24 and 48 hr. after the 
administration of the liver fraction. The results are 
Tables 1 and 2 Stimulation of phagocytic 
wetivity could not be established by the 

N. HaLpern 

STIFFEI 


function of 
Was measured by 
100 gin 
earbon 


and 


shown in 


The thod tine d 


J. 

Centre de Recherches A\llergiques et 

Immunologiques de Association Claude Bernard 
et de VILN.H., 
Hopital Broussais, Paris 
anc 
Medical Out-Patient Department. 
Rikshospitalet, Oslo. 

Rowley, D 


ind Wardlaw. A. ¢ lm 


munologyu,1 
er and Halpern, B. N., Brit. J. Exp. Pathol 
36 

Halpern, B 


So 


Howard, J 


(1458) 


Stiffel, C, 


ind Mouton, D 


ROY 


= 
ACTIVITY 
ing 
eted 
tie index 
| 
> 
BR I f t I t 
Experiment ¢ Liver fract I won thr. before 
‘ trols Ot is 
Experiment D Liver fraction 0-4 mgm br. before 
; 
th: 15 
Thea } been considered hitherto fi Ali liver fractions were int 
“enic activity, is probably to be 1 * Ratio, body-weight to weight 
on factor nherent to the pr 
evelopment of the animals at bu INFECTION BY Sa IN Mict 
work Dos Veat 
t t : 
the Cons’ gho ntraperitones Time of survival 
Infection * Substance I t chalk ed tinue 
Sa ella Control 6 
Danysz (in L.F. I O20 6 
: travet isly) ‘ 
f Salmonella L.F. I O20 Og 
toneally) 
Nett hit \ nd } Ss J. Nat. ¢ list au 
oak leshiy ind enishaw ! meer 4.5 * 10 grou 
14 a 
Most F. kK., and Lars C.D. A Path., 25, 30 
wn, M. H., and Roe, F. J. C., Brit. J. Cancer, 7, 472 (195 
it A \ nvnck, K. Hoffinann, | and Schul I irch. a 
Fannenbaum, A., and Silverstone, H., Cancer 18, 1225 (1958 
Kawamoto, Ida, N., Kirschbaum, A., and Taylor, G.. Cance 4 
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* Gross. L.. Proc. Soe. Exp. Biol. and 
Pietra, G., Spencer, K., and Shubik, P ) 
an Miller, J. F. A. P.. Brit. J. Ca 14, 83 (1% q 
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Abnormalities in the Fine Structure 
of the Neuromuscular Junction in Patients 
with Myasthenia Gravis 


a recent communication, Bickerstaff et al 


lernmonstrate between bye 


difference: 


and 


regions of mvasthenn 


vhen miuscle biopsi« were examined b 
trom microscopy 

Although a detailed study of the fine struetn 
veral biopsied cas of mvasthenia 
future 


that definite 


yravis bei prepared for publication, we 
ould like to report at this time altera 
trons in both the presynaptic and postsynaptic r 


of the neuromuscular junctions do occur 
ith he nia gravis 


Luscles and 


obtained from: intercostal 
lew 


biopsic were 


peripheral myasthenic 


without recourse to methy blue staimmmyg 
trical stimulation and record 
Normal human endplates fo 


obtained trom 


patients 


eles 


were 
wiults 


tomy for repair of ¢ ongenital 


nation 


hildren ibjected to 
thora 


acquired cardia defects 
Pieces of muscle obtained at the 


pH 7°35 


of primary 
vere placed inp buffered 
formal fixative 
> 20 min... washed and then 
buffered (pH 7°35) into | per 
' 


tetroxide for > min 


cent 


blocks of muscle were rap iy 


drated in graded ethanol and 
of 30 per 

viate and 

i i wthacrvlat 

Shell Chemical 


were 


Epon 
Yor Thick 


ned by phase 


microscopy and the 


re te eontam 


elected: endplate areas Silver 
ections were studied in an RCA 
RMU 3D electron iCcroscope 

‘ i res were 
ernie 
1) focal area 

on densitv in 

yy rrion 
brane within 


ion of « 


clubbing 
ett 


whondria 


illustrate th 
or al hin 

The axon 
ul overlying 
eparated by 
cleft 


SV 
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3 and 4 


the finely 


within the svnaptic cl 


it Figs 


ondar 


at 
BAL 
cbsorganization of the s 
appearance of the 


brane 
lust rate 


clefts and the 


colommma the 


moth-eaten 


secondary synaptic clefts of a 


mvVasthemie neuromuscular 


junetion Figs. 5 
‘ate at greater magnification the clubbing 
Ssvnaptic clefts and the focal 
within thy 


ot ‘ condary 
Oss raterial int the 


‘ 
t 


sarcolemuna 
abnormalitie 
within the 


Im many of the endplat: 


n the lavered ‘basement membram 


synaptic lefts were observed Fig. 3 shows a single 
laver of ‘basement membrane im most areas whereas 
5 shows loss of lavered ‘basement membrane rh 


most areas. 
defects im the axolemma described by 


seen mormal neuromuscular 


Pore-like 
Bickerstaff et al.’ were 
junctions as reported by others 


illustrated in Fig. 5 


it membrane 


‘ 

ele 
cleft 
or 
ing 
‘ ante 
BM 
numbers of second ic SS 
reased numbers of mit in wi 
th le plate area 
Fi; and 2 muscular junction fi 
" of the synapse, Schwann cell, axon filament at t-s 
filament n showing r structural ponents and ‘basement ne’ (dashed line aoe 
Schwann cell GS how ition of ft evnaptic clefts and f s of thinning rine 
nou iwithin the secondary synaptic clefts rked with arrow 
Fig. 4. Diagras f myasthenic neuromuseu inction prepared fror 
from the elaborately mfolded sar Fig ving : trated in Fig Fig. 5. Eleetron rograph of myasther ee 
colemma which forms the secondat neuromuscular junction showing swelling and clubbing of secondary synaptic clefts lag 
synaptic clefts \ mitochon the ‘basement rane’ within the secondary clefts ©. 24,000.) Fig. 6. Diagras 
irion in the axon filament is present muscular junetion prepared from Fig showing tl 
it Fig. 2 sho a drawing 1, Axon fila BM mitochondria: Mf. muscle fila 
llhistrating the relationships of these PSC, primary synaptic cleft; Schwann cell; SSC, secondar 
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Although it 


the abnormalities observed 


is premature to attempt to correlate 
the fine structure of 
myastheme neuromuscular junctions with the physio 


logical abnormality in these patients, our investiga 


tions indicate that definite morphological alterations 
which related to the funetionsl 
ability. 
We wish Lo thank Dr. We rout Osserman for roakenw 
these biopsies available for examination 
S. T. Zacks* 
W. C. Baver 
J. M. BruwsBere 
Armed Forces Institute of Pathology. 
Washington, D.C 
* Present address Aver (Clini 
Penunsylvania Hospital, Philadelp! 


taff, E. Evans \ 


rasa 


eccur mav be dis 


biekers 
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Variation in the Secondary Sex-Ratio 
of the Grey Sea! Halichoerus grypus 
(Fab.) during the Breeding Season 

has suggested that the 

the - tio at birth 

Is probably close to 


data have 


Hiwer! secondary 


ratio (that is, of the grev sea 
e this publication 
been collected on the 
Farne Islands. Northumber 
land. Natural History Society 
Northumberland, Durham and Newcastle pon Pyne 
Ort ed 
betwoen ales 
and the 
not differ significantly froma 
contirms Hewer’s findings 
Despite the very nearly equal sex-ratio obtared, 
dlistinet found the ratio 
was examined in relation to the time otf the breeding 
have shown that there 
is hittle annual variation in the breeding season of the 


considerably more 
st al eolony on the 


wembers of the ot 


by on 


were sexed and ay 
731 
TO2 fe a result 


1.433 calves which 
1952 


remaining 


and inclusive, were 


which does 


rales 


sex-ratio and which 


differences wore when SCX 


Coulson and Hickling? 


Season 


Farne Island colony of yrey seals, and it is therefor 
reasonable to group data collected over a number of 
As is shown 
for 
from a preponderance of 


the by ginning of the breeding season (in late October 


years into the same fortnightly periods 
in Table 1. 
ratio to change 


there is a distinct tendeney the sex 


tnales at 


to a markedly higher proportion of females at the 
of the breeding 8-56, 3 d.f.. 
ED | Phis result could be produced by the 
the 
the 


end 


earlier than 
but 


calves being born 
This, 


Is the averayve 


on 


fact. 


AVEeTALO, 


female calves does occur 


ditference difference beimg less 


than 3 davs 


{ATIC OF GREY Fanne Ist 


ACCORDING TO 


THEIF 


(ALVES ON 
DATE OF 


rHt 
BIRTH 


Date of birt! 


URE 


While differences the 
domestic and laboratory mammals have been recorded 
by Parkes*, this type of difference in the sex-ratio 
has not been recorded before in the Phocidae. 

J. 
Department of Zoology. 
Durham Colleges in the 
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seasonal mm sex-ratio of 


COULSON 


University of Durham, 
Durham City 
(RACK HICKLING 
Northumberland, Durham and 
Newcastle upon Tyne Natural History Society. 
Hancock Museum 
Newcastle upon Tyne. 
Proc. Zool. Soc, Lond., 128 
Hieklin rana, Nat 
d New n Tyne 


(1957) 
Hist. Soe 
13, 151 


Northe 


1 


Dissociation of Ilsohemagglutinin 
Formation and Tolerance of Skin 
Grafts in Chicks 


administration of homologous whol blood 


the 


rut 


embrvo or new-born animal can produce 


ot 


yratt r leew oO the sup 
ation The 


types 


either ram skin 


forn 
t hese 
mmunolog ‘ al it however, 
It could be due to the fact that an identical 
stimuli Tu ck d format on 
transplantat on The in evidence 
other 381 lave 
After 


pression of the 
causal re! 


leat onship between iwo ot 


remains obseure 
antigen 
glutinun anc 


that 


for 


is 


red blood cells and some 


antigens m common lantation of 


in nuce and rats transplanta 


tion of skin m mice, rabbit aml ec agyvlutime 
formation was revealed even 
the participation of red blood cells transferred 
graft could be ruled out. On the other hand 
blood cells alone were mot 


those nstances: where 


ime the 
red abl 


in mammals, 


produce skin grafts 
In the 
the formation 
tolerating skin previous 
with blood of the donor of the graft 
produced in six individuals by mutual application of 
the skin graft immediately after hatching, in 
maividuals by a simular skin transplantation 
simultancous administration of 0-5 ml. of heparinized 
blood of the At the age of 6-12 weeks the 
tolerant chicks with the feathered graft, which had 
taken, were immunized with six I doses of fresh 
blood of the donor, administered intraven 
Plasma specimens for estimating the agglutinin 
day 


Investigated 
chic ks 
Toleranc: 


present 
oft 


experiment, ve 
Olt 


grafts after 


War 


donor. 


ral 
citrated 
ously 
titres were withdrawn in three intervals for two 
weeks after inumunization was started 

In 10 from a total of 13 chicks tolerating the skin 
vraft on the sixth to tenth day after the beginning of 
immunization, the formation of isohwmagglutinins 
against red blood cells of the donor of the graft and 
blood was detected (Table 1). The antibody respons: 
relatively uniform, the maximum 
1/16. The grafts remained even after immuniza 
in most chicks tolerating the graft for at least 
weeks without any of destruction. Only 
in two animals thev disintegrated between the fourth 
and sixth after The immune 
response following the immunization by blood of the 
donor thus did not influence the fate of the tolerated 
homografts. Agglutinins developed in all animals 
where the tolerance was produced by the graft alone. 


was titres beiny 
18 
tion 
SIX 


week immunization. 


Woolf, A. L., Nature, 184 
| Parkes. A. S.. B B I 
Zacks, S. 1.. and Blumberg, J. M Histoche snd ~Cytoche 
‘in the press) 
* Koberteon. D.. Biophusic. and Bioche 2, et = 
¥ 4 
é 
4 
Oct. 14-2 Oct. 22-Nov. 10) Nov, 11-24 After Nov.24 
1955 & 45 42 20 2 4 
1956 7 4347 47 24 
Total 71 230 229 | 7% 104 
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Inhibition of the Development of a Marine 
Sessile Community 

and Septeniber 

were suspended 

Jamaica. The 

the 

Each pane! 


1954 two 


BETWEEN October 


panels of “I 


on either 


att 


iffmol ¢ 


of art 
panels was on 


t hese 


prone 
settiernent of an ase 


Wiis ¢ 


i” 
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the 
When a 


was cleaned betore 


xarmmned at 2-monthlyv intervals, two panels 
ing examined on alternate pont hs 


ad med it 


th way a 


month 


a panel 


dleveloy 


imitv. andtt 


Is had 48 and 


not be ee 


the 


could 


hat 
Wits 
the 


It ar trom forey ations 
wnt ¢ 
the t 
mature sponge-anemone ophraran and it 


that this local effect not 


f a normal sessile 
inhibited wo panels rise doin among 


on 
was a purel) 


clear 
In every respect other than a 


observed 20 ft. away 
stnall difference im panel SIZ and the presence ot the 
the seemed 


is 


sponmme two environments 


j 
on the raft. In SEE fresh settlement surface Lee 
vas provided each mam. In the course of the two Tees 
months in which HD was exposed a dense growt! es 
sessile animals alwavs developed on it, usuall 
by Balanus ar hitrite and 
vith straiier other as lian 
} 
wal } } +} (on Cet | it Wiis meet ar’ to timed an 
> ced no } raft b } to thee amd they 
ratior } rat av after buate | i 
} t six pane that had h the 
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The world’s finest 
industrial cameras 


CROWN GRAPHIC SPECIAL 45 

The basic Graphic Camera for press and technical 
work. Built-in coupled rangefinder. parallax corrected 
ptical viewfinder, rangelite for focusing in the dark 
ind open trame finder. Double extension, rising, tilt 
ng and shifting front and Graflok back with Ektalite 
field lens 


CF.904. With 135 mm. 4.7 Xenar in No. ¢ ompu 


CROWN GRAPHIC FLASH SPECIAL 45 
F908 As above, but including Graflite Junio: 
and connecting cord 

SUPER SPEED GRAPHIC 
also PACEMAKER CROWN GRAPHIC 
GRAPHIC VIEW 


Manufactured by Graflex Inc., Rochester, U.S.A 


For further details and price list write to Sole Wholesale Distribut 
NEVILLE BROWN & CO. LTD. - 93-97 NEW CAVENDISH STREET - LONDON Wi 


0c PORTABLE 


CONDUCTIVITY 
BRIDGE TYPE BC 1 


This mains-operated instrument has a 


bridge frequency of 1500 c s, and covers 


the very wide range of 0°05 to | 10° 


micro mhos in seven ranges. 


A portable fully-transistorised bridge is 


also available. It covers the range of 


G5 to | « 16° micro mhos in six ranges. 


INSTRUMENTATION 


A. M. LOCK & CO. LTD. 


Prudential Buildings, 79 Union Street, Oldham, Lancs 
Telephone : 6744 
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The Science of Adhesive Joints 


By J. J. BIKERMAN, Supervisor of the Adhesives Laboratory, Massachusetts Institute of Technology 
April 1961, 258 pp., illus., 64s. 


This book ts an authoritative presentation of the basic scientific knowledge of adhesive 
joints. Both the physicochemical and the mechanical (or rheological) aspects of the problem are 
discussed in detail. A chapter for the practising technician, which stresses the industrial importance 
of adhesive joints, is included. This chapter, like the entire volume, is based on scientific theory 
no easy recipe for adhesive formulation is attempted 

The Science of Adhesive Joints is an important book for those engaged in research and 


development related to the manufacture or utilization of adhesives 
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same depth of water and the 
them the 
was not due to 
panels as the same 
later 


raft sane and in 
arrangement of 
Im 


any 


identical Wits size 


each The 
ageing effect of 
panels developed normal con 
when from 


panels on Was 


cause 
nhibition 
munities at a Stage removed 
the 
actively 


Spore 
is that 


The only possible explanation 
rnity inhibited the 


primary comumunity on the clean panels. It is 


development of a 
not 
possible at present to say what form this inhibition 
takes it could either prevent larval settlement or 
prevent survival and growth of young sessile stages 
barnacle settlements 
the former possibility as dead shells would probably 


Nor is it 


vhat is its Cause, but it is probably an 


The absence of large 


suyyests 
persist if metamorphosis had oceurred. 
possible tO Say 
the sponges rather than other members 
of the mature community. The high filtration-rate 
fa sponge community could deplete the surrounding 
water of food for the young primary colonizers, or 
the 
the young stages 

Acknowledgement is tnade to the Nuftield Founda 


thon for receipt ot 


attribute 


secretion Of mucus or chemical toxin might kill 


a research grant at the time these 


obsery ations were made 


Ivan GooprRopy 


Depart nt of Zoolory, 
of the West Indios, 


Jarman a 


r-itv College 


The Deepest Recorded Fishes 


the hadal 
and 11.000 m. in the 
linuted, The Princesse 
Alice collected Bassogigas profundissimus (Roule) at 
Atlantic Ocean’. the Galathea 
a species of Liparidae (Kermadee Trench, 
6.770m.) and Bassogigas sp. (the Sunda Trench, 
7.160 m.)*) and the Vitpaz collected 
l’seudoliparis amblystomopsis Andriashey and 
other of that the Kurile-Kamt 
hatka Trench (7.210-7.230 m.) and from the Japan 
french (6,156 and 7.587 Thus. the last 
named depth is the hitherto greatest known depth 
from which any fish has been brought up 

During the truly remarkable dive of the U.S. Navy 
bathyseaphe, the Trieste, in the Mariana Trench in 
January 1960, the vessel remained on the bottom for 
20 min. at a (corrected) depth of 35,800 ft. (10,912 m 
lhe the ft 
on board, Engmeer Jacques Piccard and Lieut. Don 
\\ alsh, were a 


leseribed as 


number of 


depths between 


from 
6.000 


tishes zone (in 
ibout 
deep-sea trenches) is very 
6.035 in the east 
ollec ted 
6.660 
(‘are proctus 
an 


species 


venus trom 


only living creatures observed by wo men 


shi 


‘ard 
apparently of the 


and an animal which Pic 


true sh being 
ole famuly, about a foot long and half as wide It 
half in the bottom 
235 It 
lug shris p 
which 


moved away from us, swimming 


oze, and disappeared was 


Tativel\y desi ribed as f hascan fla 


230 Walsh? mentioned it as a ““flat-fish vas 
white 
There 


ents as be 


about 1 toot lony 


eral 


and 

are considering these 
First, flat 
littoral 
truly 
Bathysolea 


for 


reasons 


statel ing somewhat dubious. 


fishes are commonly known 


th a 


spec les 


as a primarily 
bathyval, but 
Chabanaud’s 


order number of no single 


abvssal record?’ of 
(Vaillant 
4.000 m 


only 


prof indicola 
and 


having been captured between 
depth is erroneous. the species 


being known from hetween 250 and 1.290 m.) 
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the 
the 


the 


the 


283 


Lhe only LWO species which penetrate beyond 
are Citharichthys dinoceroa Goode and Bean (201 
1.746 m.) and Poecilopsetta (Goode) (208 
1.639 m.), both from the West Indies. The deepest 
recorded flatfish from the Galathea Expedition wa 
from 750 m. depth’, and no flatfish was colleeted in o1 
close to any of the trenches investigated 
setta lugubris Alcock was previously recorded only 
between depths of 220 and 977 m. 

Secondly, it seers very probable that certain groups 
of the trench fauna have a distinct lower limit. De 
apod erustaceans and bryozoans are certamly not 
penetrate into the hadal and other 
important marine groups such as cirripeds, asterids 


he lied 


hascanop 


able to Zone 
echinids, tunicates, and fishes have not been recorded 
ut depths exceeding some 7,000 7.500 It i> 
true that the number of trawlings deeper than 7,500 
limited to the majority of 
these catches have constantly A ielded representatis es 
of the really significant, hadal 
actinians, polychaetes, isopods, amphipods, prose 
branchs, lamellibranchs. and holothurians. Negativ: 
records are naturally of less value. but should be 
taken into account also. 

Thirdly, it 
obser, ations 


(at least) 22, but 


is 


animals, such a 


the 


that even 


seems to appear from most of 
bathyscaphes 
difficulties in recognizing th: 
creatures seen through the porthole. In the case in 
point “swimming half in 
If it was not a fish, its remarkablk 
would indicate that it was probably some kind 
of holothurian, for example perhaps related to the 
bathypelayice. cushion-shaped Galatheathuria aspera 
Theel). Hansen and Madsen" found the gut of this 
extraordinary anima! to be partly filled with remains 
of pelagie forms and with*various bottom foramini 
and sponge ules The 


made from 


voologists have great 
the animal was observed 
the bottom ooze” 


ferans animal is almost 


1 ft. long and oval in outline 
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Zoologi al Museurn, 
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A New Intermediate Host of Schistosome 
Trematodes from New South Wales 
RECENTLY larve have 
in the snail Siphonaria denticulata Quoy and Gaimard 
a typical schisto 


schistosome been discovered 
Cerearie from infected snails cause 
some dermatitis in man 
Schistosome dermatitis occurs along parts of the 
coast of New South Wales 
in sandy estuarine 
Pyrazus australis) 


Infections usually occ 


lakes where the snail Velacumantu. 
harbours the schisto 


How 


ever, cases of schistosome dermatitis have occasion 


australia | 
some, Austrobilharzia terrigalensis Johnston’. 
ally been reported from marine rock pools where no 
An examination of a 
number of different species of snails from such places 
showed that Siphonaria denticulata harboured schisto 


Velacumantus snails occur. 


| 
| 
AS | 
Bs 
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| 
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Transmission of Gall-Diseases 
of Cacao, Mango, and Pigeon Pea 


SHION-GA | ase of cacao cde 


wh le 


Workers 


imieatior 


half-bean tec 
ks to a mont} 


trom 


rated gall tissue transmitter 
ermination-rate of half-beans 


rhe Was markedly lower than 


ith clistilled 


yreen-pornt 


eontrols treated w water 
form of 
Distilled 


these 


valis 


simular to the CACRO 


been found on mango and pigeon pea 
of gall tissue of 


and extracts 


pric ulated mto cacao half beans 


wash nis, 
were 
“ible 
month after 


The 


species 


were \ in the axils of the cotvledons about one 


vation 
were 
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galls 
Iw 


prod eet by noculation from mango 


rat eria ere madistinguishable from thos: 


produc ed 


by moculations from cacao “green-point’ material 


While most of the galls prod iced on plants noculated 
vith pea gall 


axillary bud 


pigeon were similar to cacao-gall, im 


enlarged very considerably 
chlorotic, with no proliferation of othe 

comparable with those of control 

Transmission of the mango 

wao seediimg was also obtained 

the axillary bud 


vith tissue extract 


ot any knowl 


aeao the signif 
How: 
and 


veon 


‘ao under laboratory 
eultivation of ft} 
Proximity 
COMI 
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Books rs Su 
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MICROBIOLOGY 


Slime-wail Formation in the Salmonellae 

Put 
property of 
S. pa 
criterion of differentiation between these two organ 
isms! * According to Birch-Hirschfeld®, the 
vall consists of a nitrogen-free polysaccharide con 
taining more than 40 per cent of glucose. It is formed 
on solid media, optimally at temperatures of 


formation of a ‘slime 


Nalmon 


vall. which is usual 


ella paratyphi buat not of 


var. java, has long been used as a 


slime 


about 
5° C In this laboratory it is 
regularly demonstrated by incubating platings on solid 
initially at 37° C. overnight, and afterwards at 
21 C. The slime-wall is usually evident after 24 hr. at 
21° C. In the search for a reliable medium on which 


to demonstrate its formation. it was found that the 


and not at 37°C 


media, 


sof th the gull Larus novae- 
vere emerged cercarie, 
liver or lungs of five 
| | appear to be lony toth 
Bilharziellnae 
It is interesting to note that the host snail, S/phor In the absence HEEEEEEEEedge of vectors of 
be cushion ole ance otf these results 
al sdiMienlt to as the ease with whiel 
reser shed the disease of pea can be trans 
muht- oft the shell rs ot th two species n 
Siphonariidae are normally found un the ipper littora el avoided he: 
f rocky hores distributior bv permission o 
orld wide, but they are especially common around Hvar Estates. Ltd sj 
he shores of th 1 
often the resting place of birds of the seashore, on: . : ae 
ht exneet them to he th hosts of tar i! 
M 
mes many other places 
The issistan ot Mi \ Bearuy ratetul \ ‘ 
eknowledged 
University of New South Wak 
~ trie’ 
to 
d throughout South America' and ha proved completely unsuceesstul Sueeesstul imocula 
tela » tro wid Nigeria and Cevlor trom of the same spe es t roatt 
| n found in most old ¢ bo It wa not possible to detect an rpholo ig 
British in the reen-po form. and wa lifferences between the strams. but th ire certain 
wrded and d ribet b \. W. Bar tt* as lor 7 is at present from atta 
as althy ht report was only recdisco ec by polys rin Kastern Nivertia 
mn resence of th Hower type has vet P. Twrey 
confirmed \ericult ection 
Hautehoen has trar tted the disease suceessfulls 
n Costa Rica by t i mplantation, 
n Chana r. W pero.) | 
November 1950) have transmitted a simular disease 
no the ne cotvledon techn 
! produced three wee i 
after inoculation Washi gre 
rails, or extracts of ma 
at a rate of 17 
treated with 
that of 
as 
Washings Tissue ¢ Xtract 
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exerted a powerful 


concentration of phosphate 
influence on the production of the polysaccharide 
The basi solid medium used in these « Xperimc nts con 
tamed 2 per cent of ‘Bacto’ dehydrated nutrient broth 
Difceo Laboratories). (85 per cent chloride 
New Zealand powdered agar ; it 
Difeo agar butter 


the 


and 1-2 per cent 
referred to hereafter 
pH 7-O. w 
It is added to lDifeoa 
doubling in) dilution 
The ta ourable etteet on 
strongest at and diminished progressively 

the little eff 


bene adopter 


“as Sorensen 
sonree 


ot 


phosphate agar 


nainiy used as 


phosphate 
in concentrations 


TO 
wall produeé tion 


in phosphate concentration, 


ond 20. which was as 


observed bey 


meentration tor routine 


B that 


were shin 


slit 
ot pl Os 


positive on Dites amount of 


ed was great 


that fe 


resenc 

all 
larly on nutrient agar produced it in 


Some cultures that were 


eres 


Strains mired Slime: mounts 
abundance 


vhen ph wsphate 


on nutrient agar secreted slime 
VW 20 phosphate ag 


ind 


mtently 
M 


on 


and i 


new ‘ 
10 and 


le 


com 
at others on 


phosphate 


onded 


ferment 


orres] 


with food 
tartr 

sOlated botl 

positive clones 


strains to 


f other 
versa (see ret Within 
found that 
These 
often apparent only on phosphate agar 

(An exploration of organisn ever rroup of thre 
Kauffmann Whit vella 
aled that, indeed 


slime reat maypority produced 


Tants 
MKS, and Vice site 
positive lines, mutants were aries 
thev produced variations 


rmount 


were 


schen Salmo serotypes 


while verv few synthesized 


r ‘ 
Difeo ayar, the t 
most abundant production 
Wo5 
and some straims produced it only on 
the 


on 
on phosph ite ayar 
the 
phosph ite, 


of polysaccharide was on me dia containing 


recta Others were able to form it when 


phosphate concentration was reduced to .W,10,. and 


Stilt h 


yet others on 17/20 phosphate agar The slime wall is 
uniform in appearance throughout all the Salmonellae 
tested. usually taking the form of a raised marginal 
ring, clearly demarcated and opaque by transmitted 
light rather ‘silky’ viewed by oblique 
illumination. Obvious slime production occurs only 
when the pH is 6-5 or higher. Between pH 7-0 and 
pH 8-0 it ts formed freely, pH 7-0 being used as a 


and when 
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routine in my experiments. Below pH 6:5 


colonial morphology ts ‘rough 

Buffers other than Sérensen’s were tried at pH 7-0 
but few stimulated better slime formation than un 
buffered 
active, 


Sodium ylyecerophosphate Wiis 
concentration of M05, 


dihydrogen phos 


Difeo agar 


very howevel! and al 
adjusted to pH 7-0 
phate or hydrochloric acid, produced colonies that 
were complete mucoid after 24 hr. at 21 The 
metallic ions in the phosphates were not ess ntial for 
shime-wall for gly acid 


adjusted to pH 7-0 with ammonium hvdroxide war 


with sodiin 


svnthesis. cerophosphoric 
eq active 
Phe 


form 


arbohyvdrate, in th 

wed the 
ed but was not essential for its 
that produced it Difco a 
forming slime only on phosphate agar 
addition of for its 
Diteo emploved in 


presenet of a fermentable 


oro amount 


yo r cent 


ot slime forn hesis 
nm strams freely on var 


Some sStramns 


the plucose 


required 


these ¢ \ perin nts contaimed no 


however 

nroduction 
letectable reduce 
minder anaerobie condition 
the 


slime is mot torrie ad 


is met vet whether phosphat: 


nt 
Putter 


that doe not 
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wall synthesis, o1 ther it 
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CYTOLOGY 


Chromosomes of the Wild Mushroom 


Very little work has been done on the eytology 
mushroom Agaricus campestris Fr. vai 
tetrasporus. Most investigations have been confined to 
cultivated mushrooms (reviewed by Evans'.*). The 
evtology of the wild form of considerable 
interest sinee such information may contribute to our 
has not been possible to 


of the wild 


also 


Is 


understanding of why } 


285 
the 
) 
is 
t 
at 
d 
4 ph 
4 
agar 
react rons Strains that produced) sitme freely 
Difeo agar Comp to classical S. paratyp! clearly inhibitory in the 
and did not -tartrate. Strains formin Whether or not the polysar 
parsely or not at all on Difeo agar. bu slime for is identical 
120) Sorensen buffer, were mostly isolated from svstem is no nder 
eases of food poisoning. but occasionally from cases Wor nh progress on tl 
of enteric fever. These were usually p-tartrate 
entirely from cases of food porsonime, aithou 
train reacting in this way has caused enter 
eee fevet fhe typing phages of Felix and Callow : 
these strains mito roups of types charactet members of the 
ae ‘tie of each of the three varieties described. Excep Es und 4 ee | i 
tions to these reactions, in addition to the one alrealy 
juoted vere found, however for examptl ol high phosphate 
was slime-wall negati negative S. ANDERSON 
From th stock 1 
] rte 14 4 erence or ‘ 
po rnd p-tartrat t has been Central Kn ri Reteren Laboratory 
and Bureau, 
Public Health Laboratory Service 
Colindale Avenue, 
N.W.9 
M R.. Deutsch wad, Wael 2 J 
r, R., Zbl. Bakt. (A 95, 146 
K auft Die Bakt / Na (Munk 
Kauffma Enterobacteriaceae (Munksgaard, Copenhagen, 1954 
bir Hirsehfeld, I Z. Hug. Infekth 117, 62¢ 
* Felix, A Callow, B. R., Brit. Med, J 43 
Felix, A., and Callow, B. R., Lancet 


Yat 


eross the wild with the cultivated for im attempts 


at imtroducing conunereially desirable characters, 


such as an unproved flavour 


Colson’? examined both varieties of mushroom and 


found that the haploid chromosome number, seen as 
both Ina 


ariety grown on a comunercial scale in Great Britain, 


bivalents at was in Varieties 
Evans! found a higher haploid chromosome number, 
re 12. which he attributed to either 

strains of the fing different 


nm ¢ hromosome 


(a) ditterent 


is having chromosome 


numbers or lifferences number 


heing due to limitation of technique Previous 
observations were react on sectioned material 
Whereas Evans rvations were made by 


quash technique which facilitated study of entire 
ells 


Since the only previously recorded chromosome 


mumber of the wild mushroom was by means of a 


section technique, the work reported here was carried 
out by 
that entire cells 

Fruit-bodies of the 


from permanent pasture 


means of a squash technique in order to ensure 


were bemg examined 
wild mushroom collected 
Aberystwyth, at 
uptured revealing 


this 


were 
land at 
had 


Gills, at 


when the veil 


part of the 


the 


just 1 


hymen stage, were 


fixed in Evans's mixture oft chloroform, ethanol 
viacil acetic acid (7 >: 2) in the tield 
Squash preparations were obtarmed with acetic 
oreem after sufficient hydrolysis of tissue with 


hydrochloric acid (to remove basophilly of the evto 
the study of the 
bivalents the first 


Phe 


plasin) for 
welve 


merosis im basidium 


were observed at division 


ol clearest obtained was at 


chiakinesis 


| It was more cliffieult to separate 
the bivalents after they had become ortentated 
around the metaphase plate Another difficulty in 


counting bivalents was non-svnchronization of separa 


tion of chromosomes of the bivalents, at late meta 
phase early anaphase 
Thus the chromosome number of both wild and 


cultivated mushroom varieties, as determimed by a 


squash technique, Is 12. which 


supports the 
suggestion of Evans 
erred on the due to the inadequac Vv of the 
ethod for chron 


that the farhure 


previous counts may have 
low 
ectioning osome counting 


wild and 


depend on a 


It appear to hybridize the 


ltivated varieties! doe not 


simp 
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chromosome It is 


difference ith 
that an incompatibility: 


possible 
and a difteremce in 
involved Thus 
research on the breeding mechanisin, so far, indicates 
that the cultivated (2-spored) variety is a homothally 
heterokaryon?.*, whereas the wild variety is a hetero 
thallic heterokarvon like most other 4-spored hymene 
mycetest 


breeding svsten: mechanism are 
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Thomas, whose help and encouragement are grate 
fully acknowledged. 
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GENETICS 


Glutamic Dehydrogenase in Single-Gene 
Mutants of Neurospora Deficient in 
Amination 
deseribed 
nuitants of New 


assa Which lacked th 


therefore, 


am 


pora 


vlitamic dehydrogenase and, could grow 
absence 
Normal growth of th 


in minimal medium in the 
acid 


am Thutants oecurred in media containing g 


only verv slowly 


of exogenous L-glutamu 
itamate, 
but 
eitrul 


vnino-acids in 


ornithine or 


hist 


alanine, 
giveine, serine, threonine 
The 
<uupporting the 
correlated’ to the 


Tian 


spartate, arginine, not 


idine. Ivsine or 
line? effectiveness of various 
growth of the q@m- mutants was late: 


efficiency of enzymatic transamina 
x-ketoglitarat: 


growth of am 


these amino-acids and 


The 


het ween 


in cell-free extracts mutants on 


exogenous sources of amino-acids is thus without 

doubt due to their conversion first to ghitamie aeid 
bv transarmination 

The very slow vrowth of the am- mutants on 

minimal medium, however, has 

never been explained It could 


perhaps be due to the formation of 
trans 
x-ketogluitarat: 


traces of acid by 


glutamic 
amination between 
and 

tially 


far as we are aware, 


other amino-acids ini 


the cells. So 


synthesized by 
however, th 
only mayor path of entry of an 


Vew 


amination of 


in reduc 
x-ketoghitarat« 


It is therefore difficult to 


porda is the 
tive 


Visualize 


how the am cell pro luce other 
amino-acids n the absence of 
ghitamuc dehydrogenase Earlier. 


Sanwalt had demonstrated the 
presence of two different glutami 
one specific for 
nucleotid 


dehydrogenases 


diphosphopy ridine 


(DPN another for tripho- 
phopyridine nucleotide (TPN) in 
related fungus, Fusarsnm In fo 


lowing up this work with wild-typ 


I 
‘ nes 
4 

* 

a b 

Cc 

° 
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rassa, Sanwal and Lata’® 


strains of Neurospora ¢ 
succeeded in separating and purifving the TPN- and 
DPN-specitic ghutamu dehydrogenases. The 
was reported to be 


gl ita 
dehydrogenase of Neu 
for TPN 
with regard to its coenzyme 

The of two different glutamie dehydro 


pora 
specif but later found® to be non-specific 
requirement 

discovery 
raised some interesting questions pertaiminye 


hy pothesis. If 


oO the one-gene one-enzyme single 
had lost the 
the absence of some exogenous source OT I 
didi it mutation had affected two 
different this 
and 


yene an mutants abilitv to grow in 


glutamate, 
mean that one gene 
glutamic dehydrogenases To test 

4 Ria 
mutants) obtained through 


Mitchell of 


Pasadena 


32213 


pomnt we used two «am mutants, 
$7305 4 (both single-gene 
the courtesy of Dr. M. B the California 
Institute of Technology, The 

was kindly supplied by Dr. P. K 
Manitoba 
grown in cultures from a 
medium 
Vogel supplemented with O°] per cent I ghitamate 


and the Specie actin itv of the DPN and TPN 


wild-type 


strain, PR Issac of 


the Department ot LUniversitv of 


The strains were shake 


inoculum? im the minimal 


was determined 
results of 


dehydrogenases 
of 24 ht and 


ununarizes the 


specific 
mveehal 


this 


extracts 
Table 1 


vation 


in cell-tree 
srowth 


It will be seen from Table 1 that the wild-type strain 
produces both enzymes, but the am mutants produc e 
the DPN-specifis dehydrogenase It 
that the mutation of one gene has 
the TPN-specitic 


growth ot the 


only glitamiuc 
im clear, theretore, 
led to the loss of only one enzyme, 


medrim 1s 


dehvdrogenase slow 


minimal 


ghitarme 
Mutants on now under 
standable on the basis of t he presence of the DPN 
specific enzyme, but it is not easy to understand why 
the mutants cannot grow as well as the wild-type 
strain in the minimal medium We have 
strated® that the affinity of the TPN-specitie enzyme 
for x«-ketoglutarate is higher than the DPN-speeitic 
enzyme, but this fact alone is not sufficient to explain 
the slow growth of the mutants unless it is argued 
that the DPN-specitic enzyme ts primarily a degrada 
enzyme and the TPN-specific enzyme 1s bio 
svnthetic’®. We shall publish data elsewhere in 
support of this argument. 


demon 


tive 


B. D. 
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SOIL SCIENCE 


Interpretation of the Upper Plastic Limit 
of Clays 


THe upper plastic limit, or liquid limit, of 
that water content at which suffi 


rticles to 


regarded 
to allow clay ye 


tree water is pre sent 


past one another under a certain appled force 
interpreted as the distance bret 


can also be 


between structural units of parti 


particles or 
which torees of interaction between the clay particies 
vy movement of 
This 


pretation allows an easier explanat on of the inthience 


weak to allow ea 


parti les or units re lative to each other 


become sufficient ls 


on the liquid trmuit ot such factors as exchangeable 


clay 
to detine 


ion, salt concentration and pH of the 


For this interpretation it is Converrent 


interaction volume’ for a unit mass of clay part cles 


as that volume within which individual particles o1 


particles nterfere with the movement ol 


units of 
acd pace mt particles or units The mteraction 


as the applied force 


will decrease INCTEASES 


In addition to the imtluence of exe able tons 
on the liquid limit, for whit h published results have 
know the 


this 


been summarized’, it is necessary to 


influence oft electrolyte comeentretion since 


controls rpart icle forces and partie le 


clay Liquid limit values were 


standard 
mumber of 


yk pastes 


Tike asured according to soil mechanies 


procedure of determiming the blows 


required to close a groove m the clay paste samples 

Three or 
four water contents were ustd for which the sumber 
of blows fell between 15 and 40, and the water content 
pom! the liquid limit) was read from 


using the Casagrande liquid limit device 


at the 25-blow 
a plot of water content versus the logarithm of the 
mumber of Water content 
oven-drv weight of soil corrected for the weight of salt 
Values for liquid limit are influenced by the procedure 
and by the drving and preparation history of the 
These tactors were kept constant. and only 


blows was expressed on 


sample 

relative values of liquid limit are dis ussed 
The force in 

montmorillonite exchangeable 


paste ot 


dominent mterparticie 


with monovalent 
cations is a repulsion arising from osmotic activity 
of the diffuse ion-layer around the particles? Fig. | 
shows the measured liquid limit of sodium mont 
morillonite at different concentrations of so drum 


chloride \n 


results im @ 


increasing salt concentration, which 
nterparticle repuls on. 


The repulsion between 


decrease im 
decreases the liquid limit. 
particles can be considered to determine the inter 
the parti les in a fixed 


ach other and prevent - 


action volume, keeping 


configuration with respect to 
As the re 
to move at lower water contents 


or lower interparticle distances, and the liquid lomut 


ing tree movement yulsion is decrease cl. the 


partic les become free 


decreases. 

When the repulsion is decreased by substituting a 
such as caleium,. the 
Howe ver, tor cal 


does 


divalent exchangeable ion 
liquid limit is also decreased 
montmorillonite, increasing salt concentration 
not decrease swelling by the predicted amount, 
in Fig. 1 it did not decrease the hquid limit appre 
ciably individual 


resulting in large interparticle distances 18 not the 


and 


bet ween partie les 


{epulsion 
The clay paste consists of units of 
within the unit. Larger 
This strue- 


dominant force. 
particles separated by 9 A. 


separations occur between these units®. 


is 
ent 
(Lapp 
Ney 
: ‘ 
$3 
; 
4 
Pat SPECI DPN- anp TPN-sPEcIFIC GLUTAM 
ENASE Wi TYPE STRAIN R “a ] Ria axnp 
4 
Strait Hr. of growth DPN-enzyn rPN-enzym 
Ria 24 2 hone / 
$5 63 none 
ae $s 3 none 
he 
4 
| 
‘ 
Canada 
1960-61). 
Fincham, J. R : 
Fineham, J. BR 
| 
iz Fincham, J. R 
Sanwal, 
Nicholas, D. J 
Vogel H. J.. Microbiol. Genetics Bull., 13, 3 


arrangement, which changes Little 


concentration, 


tire o1 particle 


with r salt determines the 


nereasil 


interaction volume or the water content at which 
nteraction between units is low enough to allow easy 
movement 

In kaolinite pastes interparticle forces also control 
the liquid limit through their influence on parti le 
The dominant influence of particle 


the values with 


srrangement. 
is shown in Fig. 2 by 
vater. The untreated clay has a pH of 4 
and the particles are floceulated in an edge-to-face 
arrangement which results in a high interaction 
volume The neutral clays with a pH of 6-5 are 
till floee 
Fewer edge-to-face perpendicular contacts result in @ 
nteraction volume In the dispersed sodium- 
clay at pH 10 the interparticle force 


arranvement 


clistilled 


lated but the forces of attraction are lower 


lower 


saturated 


resisting movement is the repulsion bet ween particles 
which keeps them in more parallel arrangement 
This is low for the kaolinite and the effeetive mter 
action volume is small. With increasing salt con 


centration the structure of all samples changes to 
face-to-face particle arrangement * with lower inter 
wtion volume than the edge-to-face but higher than 
the parallel arrangement If the 
liquid limit for the dispersed clay at 0-01 N sodium 


im 


chloride is real. it mav result from decreased repulsion 
due to inereasing salt concentration which initially 
decreases interaction volume more rapidly than the 
! increases it. 


flocculated particle arrangement 


For other clavs the variation of liquid limit with 
different 
voliune 
Limited 
Lawrence 


electrolvte concentration may show a 


pattern depending the interaction 


miting from the 


upon 
le 


forces 


wastrements with a clay from the St 


Lowlands, which contains illite and chlorite, show the 
intermediate salt 


limut passing through a shallow maximum at 
This could result 


tructure which 


concentratlrons 
from the formation of a flocculated 
become 


more compact as repuls on decreases cue to 


further increases in salt concentration 


000 
a 
400 
— 
5 
0 0-001 0-o1 01 1-0 5-0 
Salt concentratior 
Fig. 1 Influence of salt concentration on liquid limit of mont- 
wrillonite clay with different exchangeable catio \, sodium 
montmorillonite sodium chloride 
ium chloride , calcium montm i 
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= 
x 
) 
Salt concentrat 
Fig. 2. Influence of salt concentration on liq t of kaolinite 
lay af different pH and with different hangeable cat 
>, natural Kaolinite Hi 4 ulcium ct 
kaolinite (pH sodium chlorid kaol 
He 6) ilcium = chlorid , sodium kaolinit ) 
This interpretation of liquid limit controlled boy 
interparticle forees explains why the liquid limit 
decreases with increasing valence of exchangeab! 


ion for high-swelling clavs, but increases for low 


volume is determined 


Here 


with a higher 


swelling clavs where interaction 


by particle arrangement polyvalent 


ions lead to a more flocculated structure 


largely 


interaction Volume 

At verv high electrolyte concentration and in the 
presence of dissolving salt, clay pastes may become 
mn liquid lirnit This 
\ definite strus 
from the salt 


The intensification of 


very stiff or show an increase 
effect has been termed 1loOnotropys 
ture or particle arrangement results 
diffusing into the clay paste 
d (QOL) spacings in X-ray diffraction patterns of salted 
clay pastes® indicates that the clay particles are in 
parallel orentation 
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Carshalton, Surrey Laboratory Animals Centre Labora 
Johnson, Matthey and ¢ Ltd. Publication N 1802 Electrical were 
ww.) 
Mancheste 
Libraries ¢ 
Manchester 
Cambridge ae 
Lor 
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WOOLWICH POLYTECHNIC 


Principal: Harotp Heywoop, D.Sc.Eng., Ph.D., A.C.G.I., Wh.Sch., M.I.Mech.E., M.I.Chem.E. 


College of Engineering and Science 
with Teachers Recognized by the UNIVERSITY OF LONDON 


The College specializes in Advanced Studies and Research. The Degree Courses are conducted under Teachers 
cognized by the University of London. The Courses for the Diploma in Technology are approved by the National 
Council for Technological Awards. In the past few years the College has been recruiting full-time students on an 
ncreasing scale for Advanced Studies and Research and the number of full-time students reading for Degrees, Diplomas 
Technology and in courses leading thereto now exceeds 800. Large extensions are now being erected to enable the 
College to meet the increasing demand for places. 
The FULL-TIME COURSES in the College are: 
DEGREE COURSES—INTERNAL 
B.Sc. Engineering in Civil, Electrical and Mechanical Engineering 
B.Sc. Special in Chemistry B.Sc. Special in Physics 
B.Sc. Special in Mathematics. B.Sc. General 
Internal Degree Courses are provided and the College is an Institution with recognized Teachers of the University 
of London, aud recognized Teachers of the Academic Staff serve on Faculty Boards and Boards of Studies and as 
Examiners for University Degrees. Students are affiliated to the University of London Union ; matches with University 
Colleges and Institutions are played on Wednesday afternoons. Thus the Degree Courses are similar to those of 
University Colleges 
DEGREE COURSE—EXTERNAL 
B.Sc. Economics. 
SANDWICH COURSES 
Diploma in Technology in Electrical and Mechanical Engineering 
Diploma of Polytechnic in Business Studies 


POST-GRADUATE 
Research for M.Sc., and Ph.D. in E ngineering, Chemistry, Mathematics, Physics 
Industrial Administration. Computer Centre 


OTHER COURSES 
Secretarial and Business Training. 
First Medical Examination. 
Preliminary Courses to Degrees. 
Requests for personal advice, information as to Scholarships, entrance quali fic. oe ms and applications for Forms of 
Entry should be made to the Secretary, Woolwich Polytechnic, Thomas Street, S.E 


ADVANCED ENGINEERING TRAINING 


The College of Aeronautics 
offers courses at post-graduate level in 


AERONAUTICAL SCIENCE AND TECHNOLOGY 
Plan Ahead SPACE TECHNOLOGY FLUID MECHANICS 
GUIDED MISSILES 
CONTROL ENGINEERING (Process Control and Flight Control) 
THE PHYSICS AND MECHANICS OF 
STRUCTURAL MATERIALS |. WELDING TECHNOLOGY 
PRECISION ENGINEERING © PRODUCTION TECHNOLOGY 
AND INDUSTRIAL ADMINISTRATION 
OPERATIONAL RESEARCH ERGONOMICS 


young man’s 


immediate 


his health 
The Equitable has n archolders and pays 


commission for the introduction of busines 


ttractive terms can, therefore, be offere The Advanced School 
Write today for details t of Automobile Engineering 


. h e = qr u i it a b ] e Li I fe offers courses at post-graduate level in 
AUTOMOBILE ENGINEERING 
Assurance Society 
Candidates for admission should be university 


(Founded 1762) 
graduates in engineering, science or mathematics 
Head Of 19 Coleman Street, London, E.C.2 or have attained that standard of education 
yut obligation, details of the young successful completion of a course leads to the 
award of a Diploma. 


Information on these courses, and on bursaries which are 
available, can be obtained from 
The Warden, The College of Aeronautics, 
Cranfield, Bletchley, Bucks 


| 
2 
are 
7 
: 
as 
3 
wow 
: | 
3 
; 
coer 
5 
4 
| 
Name 
| 


INNVI NATURE April 15, 1961 


APPOINTMENTS VACANT 
ROYAL NAVAL SCIENTIFIC AUSTRALIA 
SERVICE COMMONWEALTH SCIENTIFIC AND INDUSTRIAL 


ADMIRALTY require SENIOR SCIENTIFIC 
OFFICERS /SCIENTIFIC OFFICERS at | RESEARCH ORGANIZATION 
UNDERWATER WEAPONS ESTABLISH 
MENT. PORTLAND, DORSET 


FRUIT RESEARCH OFFICER 


eer cahzed in therme 
with experience in internal combust: 


(PHYSIOLOGIST) 


five years’ ex; 


rence m appr 
with design study on ¢ vd 
ystems or other prog ym gear Turbine t Rescarc (Phys 
design experience advantage: ru 


al Engineer bias for one ot 
yperated mechanisms n t rage Sect which 
ics of machines th and «Un 
(or acro pmen 
acter 
ca engineer 
* experience for work on torped 


Engineers (servo-mechanisms 
velop) Electrical Engineers 
Mathematicians (Opera 

i theoretical physics) Physicist 


BRB GOVERNMENT COMMUNICATIONS HO 
CHELTENHAM (Ref. A43/1A) 
Physicists (Telecommunications) Mathemat 
ns Electrical Engineers (Electronics / Radar 
ymmunicanons and Radio) 
NAVAL CONSTRUCTION RESEARCH 
ESTABLISHMENT, DUNFERMLINE 
(Ref. C70/1A) 
Su Mechan Ene rs, Mathemat 
al Physicists and Mathematicians, for teams en 
gaged research probien f structural strength 
effects of nventional and nuclear weapons and 
je pment of new structural materials. Excelient 
pportunities and good prospects for promotion 
‘ ADMIRALTY COMPASS OBSERVATORY 
SLOUGH (Ref. D47/1A) 
| 2! or Mechanica! Engineers or Physicists 
chniques, servo-mechanisms or 


or all posts first- or second-class | 

equivalent in appropriate sub- 

rmally be natura! born British sub 

born British parents Senior Scien- 

jcers must have had minimum three years’ 
experience and be not less than 26 


senor omer. SCIENTIFIC LIAISON — JAPAN 
Scientific Officer, £717 to £1,186. — 
Senior Scientific Officer, £1,342 to 
1.654; Scientific Officer, £738 to £1,222 
Appointments unestablished (with P.S.S U_ bene 
but opportunities for those between 21 and 


of ond | Unique opportunity for Physicist or Physical 
Chemist with broad scientific interests and excellent 


command of the Japanese language. 
CENTRAL ELECTRICITY 
GENERATING BOARD 
Applications are invited from Mathe lating scientific liaison position in Japan. Strong 


ans for the following appoiniument 
SSISTANT emphasis on basic science. Period of assignment in 

MATHEMATICAL A im Japan three to five years. 

RRADWELL (NUCLEAR) GENERATING 

STATION (CESSEX) 


Major American Company has available a stimu- 


ma 


Salary range £6°0 to £805 per annum 

The commencing salary will depend upor Reply to Box 962, T. G. Scott and Son, Ltd., 
and qualifications 

1 Clement’s Inn, London, W.C.2. 


age or 
The wk will be varied 
analysis and calculat 
measurements made 
in order ensure 
1 nt operation 
Opportunities to write 
1 large, modern computer ( 
se, 


ANIMAL HOUSE TECHNICIANS. SEVERAL PHYSIOLOGIST, LECTURER, DEPART- 
Peale a an " ae | vacancies exist in different grades for work with | ment of Physiology, University of Ottawa, Ottawa, 
r | laboratory animals. Commencing salaries accord- | Canada. Applicants should have an M.D. or a 
| ing to age, educational qualifications, and previous | Ph.D. degree. Salary up to $6,000, depending on 
| experience Applications should be made in | experience. Pension plan, hospita! insurance.— 
writing to the Administrative Officer, NUTRI- | Applications and inquiries should be forwarded to 
| TIONAL RESEARCH UNIT, HUNTINGDON. | Professor M. Beznak at the above address 


/ 
omen 
; 
| 
\ 
| 
dyna 
engine 
M | 
Preservation invites application r apr 
ogist) at the cw headquarters laborat 
more of: o-operates closely with the Plant Phys 
ncluding serv rsity S engaged on studies ited 
theory and ts The appointee is requir to particiy 
heb r in storage 
Hydrodyr ts beh orar 
with some year 
lynar agricultural scien quivalent 
1) Mechanica Qualifications) with relevant postgraduat research xperienc preterably im pl 
gyro design and phys biochemistry 
Electromes / Desig 
tional research ar ary Dep ent mn qQualificat S and experi within the rang eA 3.40 
st tA.2,265 per annur 
| 
men | 
| 
4 
not witt CS.LR.O. by merit and may timately bey i th pper | 
the range within which the orginal appointment is made 
pa rther particulars supplic pplica t 
Mr. ft J. Drake. Chief Sctentific Liaison Officer Australia Seentific Liaison Office 
Africa House. Kingsway, London, W.C.2 
to whom applicat S (Quoting Appointment N 1) 298 hould be addressed by } acid 
May 20. 1961 | 
| 
ay 
honour 
ects 
tfic Off | 
posts 
y } 
t 
| 
| 
f 
} 
| 
| 
| 
J 
op 
j 
i 
| 
| 
| 
grammes tor | } 
B.M 709) wil 
work led j 
Applica < Reference No 
417 
SV 141 
Cseneral 
Farm P 
Barnet, H 
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[dlerranti computers 
WEST GORTON, MANCHESTER 
require 
SENIOR DESIGN AND 
DEVELOPMENT ENGINEERS 


for work associated with the design and development of the latest 
Ferranti range of digital computers. 


senior posts and candidates should have a degree in electrical engineering or H.N.( 


These are 
coupled with first class experience in the development of electronic equipment 


puters). Salary scales and general conditions of employment will reflect the seniority of these appoint- 


not necessarily com- 


ments. Where necessary supplementary training will be given 


Applications should be made in writing to T. J. Lunt, Staff Manager, Ferranti Limited, 
Hollinwood, Lancs, giving brief details of qualifications and experience. Please quote 


reference KLD. 


AUSTRALIAN NATIONAL 
UNIVERSITY 


Applications ar invited tor the following 


British Titan Products Co Ltd 


pointees will be required to take up duty 
1962, of aS sOOn as possible thercatt 
FACULTY OF ARTS 
Senior Lecturer or Lecturer in Pr 


Do YOU know anything about 


Lecturer in Chemistry ; Seni 
e e ? jturer in Genetics Senior -cture 
Materials of Construction D4 turer in Geology : Lecturer ir sics ; Lecturer 
in Electronics Senior Lectu Lecturer in 
| Zoology Lecturer or ni Demonstrator in 


becoming the Company's expert in this. alary ranges: Academic salaries undet 
. revision At present the ranges are as follows 
| Senior Lecturer, £A.2.400 by £4.100 to £A.2,904 
sud anurgy, natur Lecturer, £A.1,640 by £4.90 to £4.2,360 
Demonstrator, £A.1,430 by 3 by £4.50 by 
| tA 60 to £A.1,.640 Commencing salary will 
n accordance with qualifications and experience 
Further information and the summary torms 
| which must accompany an application may th« 
obtained from the Secretary, Association ot Uni 
versities of the British Commonwealth. %6 Gordon 
The Personnel Manager. Square, London, W.C.1 Applications close, tr 
British Titan Products Company Limited, | Australia and London, on May 20, 1961 
Billingham, Co. Durham. NATIONAI PHYSICAL LABORATORY 
» Teddington Middlesex requires 
quoting reference § Senior ‘Scientific Officers in Applied Physics 
Division, (1) Electrical Engineer or Physicist with 
electricity bias, for development of greater 
ROYAL HOLLOWAY COLLEGE WOOLWICH POLYTECHNIC ments. Strong interest in precision measurement 
(UNIVERSITY OF LONDON) LONDON, S.E.18 j and research on industrial experience desirable 
ASSISTANT LECTURESHIP IN BOTANY Principal: Harold Heywood, D.Sc., Ph.D (Ref. D.170/TA.) = (2) Radiochemist tor genera! 
The Council invites applications for the post of | AC GI Wh Sch M.I_Mech.E M...Chem.E | work in Radiology Section with particular inter 
Lecturer in Botany, tenable from Octo- Applications invited for Assistant Lecturer est in problems arising in standardization of very 
1961 An interest in mycology is desir- | Grade B. in Physics to teach in the first instance | dilute solutions (Ref F.365 /OA) Qualifica 
The post is open to a man or a woman up to General Certificate of Education, “ / tions : first- or second~<lass honours or equ 
usually expected to be resident. The | level. ang Part I B.Sc. General Degree Ihe | lent. Minimum three years postgraduate exper 
be on the scale approved by the | Physics Department includes classes tor students | ence for Senior Scientific Officer minimum age 
P the University of London, according | taking Internal degrees of B.Sc. Special Physics | 26 Salary ranges Scientific Officer £773 ¢t 
xperience and BSc. General of the University of London. | £1,267 Semor Scientific Officer £1,392 
Particulars may be obtained from the Princi- | Salary within £828 to £1,426, according to quali £1.714 Appointments unestablished initially 
Roval Holloway College, Engieficid Green, | fications and experience | Ferms from Ministry of Labour, Technical and 
1 be sent not Particulars and application form from Clerk to | Scientific Register (K), 26 King Stre Lond 


¥. to whom applicat s should 
than May &, | the Governors, to be returned by April 29, 1961 S.W.1, quoting appropriate referen 


ot service are considered well above average and include such benefits as 
ributory Superannuation Scheme, housing, removal! facilities, etc 


Graduate whe are interested in having further details may write in full confidence 
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Required in 


VICTORIA GENERAL HOSPITAL 


Halifax, Nova Scotia 


H 


ground of 


o Fechnique, preferably on \ leve 
Application ined fron Nova Sc« ( 
Building 


LABORATORY TECHNICIAN 


Rapidly expanding Radioisotope Department 


Allied I 


April 15, 1961 


AIR MINISTRY 
SCIENTIFIC ADVISER’S DEPARTMENT 
Air Ministry require unestablished Senior Scicn 
ntific Officer and Experimental Officers 
Adviser's Department 


Quahfications Semor Scientific and Scientific 
Officers should have first rf second-class honours 
degree in one of the subjects specified Exper 
mental Officers should be between 26 and 31. and 
have pass deerce, HNC rGcet Leve 
ncluding at least on f the subjects specified 

Four Scientific Officer posts at A.M Head 
q rs Whitehall for Graduat n Mat Natics 

1 Stratee on and At Sc 
t t ft trv StUdICS t the 
sive systems, studies trates t fl 
sive Operations, and ston fects and tarect 
response Mathematician tred 

and Electr 


Applications are invited from honours graduates 
for the post of 


PHYSICAL CHEMIST 


at the Passtield Research Laboratories of 


Metal Containers Limited 


work n the held of polymer chemistry 
P branct Physical Chemistry will be covered The 
Research Laboratori ire newly built in pleasan ural surr j 
well | pp 1 wit! uf fat mst ments 


The Director of Research, 
Passfield Research Laboratories, 
Passfield, Liphook, Hampshire 


ilthoug! 
Passfield 


unadings 


operator 


This is ar pport ¥ to be in « he ground flo« ind the po 
ractiv iry and good prospec A pension scheme is iv 

housing stance ivailable if quired 

7] fence 


| data handling and qualifications ath 
mat pt 
Post HQ. Tech Training Command 
} Bramptor Hunt 1 with t i 
| analyses of data, and j ng exper 
tra tect Backe nd and 
at ‘ with Ale 
f statist t rred t Qualifications and exper 
| 
| 


{ Operat 1] Research Branch at Bomb« 
High 


on stall 


and 


tf Posts Lond 
Forms f 1 Ministry of Latx Tech ala 
Scentif Register (K K St I 
SW lAa ippropriate P 


offers 


Britist niversit i ha had of ar It andidates with a n deer 
xperien hospital al t } medical qualificatior 
. watory App ment on permanent | A tamt Professor in Gross 
with pension wtributory) Salary teach gross anatomy wit 
" 0 two £2.86 per annum Income aX | Participate in research and in 
' tes Government quarters normal ties { the department Modern 
srovided at nominal rental Passages tor officer. | research availabl The salary 
wif nd children not ex jing five passages in | Professor with al qualifi 
| less than $8,500. depending upon 
Apr stion forms from Director of Recruit j Pnquiric for both apr 
rm Colonial Off London, S.W.1 (quoting | addressed to Professor R. L. de 


056) ut Canada House, London 


HONG KONG | DALHOUSIE UNIVERSITY 
Officer (M ) wh ‘ it | HALIFAX. NOVA SCOTIA ANADA 
th G nent Pathologist, req i] As pa ecxpans programn applica 
f t imvited tor th ! wing positions 


in zoology of 


Anat 
opportunities to 


qualification 
ntmeonts 


England 


given 


my primarily 
responsibil: 
facilities for 
an Assistant 
will be not 


should 
H. Saunders 


SCOTTISH PLANT BREEDING 


STATION 


FCOLOGIS 


Applicat S are 1 for the post 
gist im the Crom St 
Pref given apr 
phs sioloe t f pla 
ment and an r “ gt 
present programm { 
munitn An h s deg 
quirement Marting 1a 1a 


Appli 4 
three referec sho to the 
Scottish Plant Bre n Pentlandfield 
Roslin, Midlothian 6. 1961 


UNIVERSITY COLLEGE, DUBLIN 


PROFESSORSHIP OF ORGANIC CHEMISTRY 
Applications are invited by the Governing Body 
of University College Dublin. for th abou. 
Statutory Office Applicants must forward to th 
Secretary and Bursar, University College, Dublin 
150 copies of their applications and testimonials 
to be received by him not later than May 1* 
1961 
Further particulars may be obtained trom 
JP. MacHALt 
Secretary and Bursar 


trace, Dublin 


University 
Earlsfort Tx 


t 
3 
4 
| 
systems and detailed clectronic studies of radar ae ; 
electron nter-measur and infra-red. Phy 
cist preferred 
abora Post C Strategic Stud and Ant bmarin eer 
Wartar Sect ving studies f interplay 
serence fence and def th quiren 
Post. D Limited War Sect volving Arca 
studies of tactical aircraft. tactical weapons systems ee 
and limited form of war games in tactical sphere cakes 
Commar 
| Mathematic i Eng 
Depart Post at Command HQ. involving work on 
evaluation. use nd operation of airborr and pe 
ground « tron equipment Good tronics be 
backar nd required preferally with xperie 
airborr and ind radar 
Servic Post Fat Command HO ving work on aie 
Halifax Problems of effectiveness of Medium Bomber For 
| and in programming and organization of an I tt eer 
‘ Nova Sco 402 compute Good mathemat | bhacke vd 
| required 
Post G--invol work tria Bluest 
i and also work at Bomber Command Development Spa 
Unit at Finningley, York 
| Two Experimental Officers for Post H 
Bomber Command. High Wycombe, to assist 
computer programming to train other programn all 
and to participat 1 work olving bombing ca pat: 
- 
. 
tor 
ch 
J the 
| h ex 
Officer, £738 to £1,222: § r 8 tific Officer cs 
42 454 P S| 4 
r work 
| 
vill b 
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MONASH UNIVERSITY 
CLAYTON, VICTORIA, AUSTRALIA 
CHAIR OF MEDICAL BIOCHEMISTRY 
The Interim Council of Monash Univers 
ns Foundation 
Un 


tes applicat 
Mediz ch 
M 


rsity Statutes 


lon the establis 


Provision is sim 
will be travelling and rem il expenses 
bourne tor the appointee and his family 
Further information ; ails « the terms 
and conditions of : fc Chair 
may be obtained 
whom applications 
from the Secretary 
f the British Comm 
London, W.C.1 
JOHNSON 
Reg 


Austr 


PLANT PATHOLOGIST 
SIERRA LEONE 
Director 


ot phytosanitary 


nvestigations 
Candidates (male) 
an honours degr 


mstance 
n scale 
agerceate 
appointment leave 
to three dependent children 
age Furnished quarters, usually 
availabic, at low rental Generous leave 
Apply Stating full nam and giving brict 
ot qualifications and experience i 
f Recruitment, Colonial Office. London 
Quote BCD 63 15 


UNIVERSITY OF NOTTINGHAM 

Applications are invited for the appointment of 
Lecturer in Electrical Engineering Candidates 
should preferably, though not necessarily, have 
had some industrial experience and be interested 
im teaching and research in one or more f the 
following fields: Electrical Machines; Electrical 
Power ; Computers; Electronics Salary scale 
+1,050 to £1,850. initial salary according to quali 
fications and experience, with membership of the 
Universities’ Superannuation Scheme and children’s 


ns of appointment and form of appli- 
to be returned by May *, 1961. from the 


NATURE 


THE PATENT OFFICE 


offers an interesting, well paid job with good prospects to suitably 
qualified men and women in congenial working conditions. 


You will be dealing with inventions from the 
whole world in your chosen subject. By its 
very nature the work will inevitably maintain 
your knowledge of science and technology 
completely up to date and will give you 
inside knowledge of new manufactures " 
ahead of the public at large 


interest 


salary he training salary for the first two years is 
ad £793 and £824. On satisfactory completion 
the scale is £941-£1,719 by regular incre- 

ments, but there is a jump in the scale to 

£1,324 five years after entry, or only four or 

even three in cases of special merit. Ap- 

proved postgraduate experience fetches a 

higher starting salary. One promotion only, 

of which prospects are excellent, raises your 

maximum to £2,715. Reasonable proportion 

of still higher posts up to £3,865 all filled 

exclusively by promotions from entry grade 


Avge 21 35 and first- or second-class honours 
degree in physics, chemistry, engineering or 
mathematics, or an equivalent such as 
A.R.L.C., A.Inst.P., or corporate membership 
of LC.E., 1.Mech.t . or LE.E., or first- or 
second-class honours Diploma of Technology 


qualifications 


Location, London, five-day week. Annual 
leave 44 rising to 6 weeks. Posts are per- 
manent and pensionable (non-contributory). 


conditions 


Write or telephone for further information, or for a visit to the 
Patent Office to see the work, entirely without obligation. The 
Superintending Examiner (B Staff), The Patent Office, 25 South- 
ampton Buildings, London, W.C.2. Telephone HOLBORN 8721. 


Ext. 324. 


SENIOR ORGANIC CHEMISTS 


required by TEXACO TRINIDAD, INC, 
for service in TRINIDAD 


uid have a Ph.D. degree and, unless their resear 
two or three years ind stria expenence 
sroduction of rgan chemicals tro tre m hydrocarbons 
depending on experience be £1,600 per 
candidates may be ynsidered for mMotio t up Leader 


Commen 
annum J su 
one year 
Texaco Trinidad, Inc. provides cheap accommodati and single mer 
excelient clubs and facilities for a wide range of t comprehensive medica! arrange- 
ments, schooling t children up the age of » 4a a good pension scheme 


Applicants who have the required qualifications and experience are 
for an application form to 


Ihe Personnel Officer, Trinoil (U.K.) Limited, 
29 §% Old Burlington Street, London, W.1. 


' 
INNIN 
> 
= 
| 
vf 
ieee: with Facu Medicine, Arts. | | 
and Politics, Science and Engineering é | 
Seas at Clayton, 14 miles from the centre of Melbourne | 
Coe ate Students who began the first year of their medica | 
gies ourse in March, 1961, will start Medical Biochem- | ; 
in March, 1962 Pianning for the first | 
Swans sortion of the Medical School to be built by the 
nd of 1962 is proceeding. and ti-discipline | 
aboratories for Medical Biochemistry, Physiology, | 
ae Pharmacology and Histology will be incorporated. | 
: Biochemistr ther than Medical, will be taught ; 
the Chemistry School. Th cessful applicant | 
af have the opportunity to take part th | 
planr f his department ind rom ver- | 
cas r fares will be paid tor th purpos 
that, immediately on appointment, a short visit | 
“een for wultation with the Dean of the Faculty | om 
Pa and the Architects can take place For the build ‘ 
cane Ome ng of the first phase (1961-63) of the Medica E 
Sal 1 (Anatomy Med B hemistry and 
Physiology) the Australian Universities Comm 
ee sion has allotted £500,000 Ihe first three year os 
| 
t tt be at the University ur 
Ne the three nical years at Alfred Hospital (with 
ts associated Baker Medical Research Institut 
und Pr Henry's Hospit The Chait | 
eke Pathology and Microbiology w be at Altred | nh 
Hospital and the Clinical Chairs at the two hos 
fae pitals A site next to the Med School has | | Mss 
heen reserved at the University Genera | 
Teaching Hospital whict t xpected, w | 
be built in the next ten years The st sst | 
EO applicant will be a f time Micer t the t 4 
rot versity and will be expected (i) to teach nduct | | we 
Naminations and exercise super n er the | 
eae work of his Department in accordance with the | i 
Unive and Regulations and the dirtec- | A 
ieee von of the Interim Council to whom he will be | = 
esponsible through the Vice-Chan or, (ii) to | 
postgraduate students and (iti) to advise the 
aes ment of his own Department The salary ot | o 
Readiris the Professor will be subject to negotiation, but | ee 
| 
| iy 
Claytor \ ia 
pplicat res and to | 
Ndertak« control of plant 
diseases aged between 28 tw | 4 
45. must h in botany having 
specialized in my 2 ecther with at least 
two years’ postgraduate experience Experience | 
plant diseases in the trop especially discases 
f cocoa, desirablk Appointment on contract 
| 
us 
| 
Registrar 
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AUSTRALIA 


COMMONWEALTH SCIENTIFIC AND 
INDUSTRIAL RESEARCH ORGANIZATION 


RESEARCH BOTANIST 


(No. 290 894) 


PLANT PHYSIOLOGIST OR BIOCHEMIST 


(No. 300/303) 


plam tissues 


n plan 

Salary : dependent on qualifications and experience within the ranges £4.1,510 to 
£4.2.265 per annum or £4.2,395 to £A4.2,720 per annum. 

Salary for a woman will be £4.180 per annem less than corresponding rates for men. 

Promotion within C.S.1.R.0. is by merit and may ultimately go beyond the upper 
limit of the range within which the original appointment is made 
Further particulars supplied on application to: 
Liaison Officer, Australian Scientific 
w.c.2, 
Appointment number) should be addressed by 


Fares paid. 

Mr. FE. J. Drake, Chief Scientific 
Africa House, Kingsway, London, 
to whom applications (quoting relevant 
May 20, 1961. 


Liaison Office, 


PRODUCTS APPLICATION 


nansio 
xpansi 


PHYSICIST 


ndustrial 


una 


aboratory 
the 


training in 
red to supervise 
Jel experiments 


1 jeeree, postgraduate, academic or 
referab neerned with optics and light 


p ng, is requ 
and tion of artificial sky and to carry 


Apply to the Personne! Officer (Graduate Recruitment), 


PILKINGTON BROTHERS LIMITED, 


Glass Manufacturers, 
ST. HELENS, Lanes 


SUNDERLAND EDUCATION 
AUTHORITY 
TECHNICAL COLLEGE 


DEPARTMENT OF CHEMISTRY 
BIOLOGY 


AND 


from expan of the 


Applications at 
posts which arise 
the Depart 
in Applied Chemistry, 
» courses ding to the 
niversity 

in 


cauions 


ng 
work ol 
Lecturer to 


omas 


cnnol 


in Inorganic Chemistry, 
of nours Degree 
degree 
to- 
an 


Lecturer 

two 

Grad i hon 
n research 

t \ he 


rs 
would 


ad ration with 
(Burn- 


in 
ged scale 
rt. 1959) 
£1.370 by £35 to £1,550, 
tion Autt 


echnical 

Com- 
the 
the ap- 


invassing 


to 


WwW THOMPSON 
{ t 


at 


UNIVERSITY OF BRITISH 
COLUMBIA 


ONTARIO CANCER 


FOUNDATION 
HAMILTON CLINIC Invites applications for the post of 
HAMILTON GENERAL HOSPITAL ASSISTANT PROFESSOR 
HAMILTON, ONTARIO ‘ ive in 
invited for appointment as 1 e of physical metallurey, 
Applicants should possess at materials science Applicants should 
irs degree physics or equivalent 
“nce in hospital physics is desirable 
essary An interest in research in 
physics or radiobiology is expected 
initial salary for untrained honours 
00 per annum ; pension scheme 
iid be sent to the undersigned 
details may be obtained 
R. J HORSLEY 
Senior Physicist 


are 
Physicist 
hon in 
research experience 
indergraduate teaching, supervision 
work and partici 
level Opening availabie 
Salary $7,000 per year plus gener 
Applicat should be 
next, to Professor F. A 
Department University 
Vancouver 8, B.C 


M mum September 1, 


graduate is $‘ 
pplications sho 
whom further 


ons 
Forward, Head 


of 


submitted by Jun 
of the 
British Columbia, 


OF METALLURGY 
expanding Department for a 
metal 


have 


or equivalent and subsequent academic, in- 
Duties comprise 
of graduate 
ation in research at professiona! 


1961 


us benefits 


3 


AUSTRALIAN NATIONAL 


UNIVERSITY 
SENIOR LECTURER PSYCHOLOGY 
SENIOR DEMONSTRATOR IN PSYCHOLOGY 


Applications ar i for two posit 


nvited 


graduates 
plans 
n Psychology 


field 
a cand 
expermment 
xperiment 
for a S 
and for a 
£A.1,640 Commenct 
ance with qualification mn 
Further information will supphed 
quest to the Secretary, Assox ym of Universities 
f the British Commonwealth, 36 Gordon Square 
London, W.C.1. with wh two copies of each 
application must be lodged Two further copies 
of applications, giving the names of three reterees 
including details of academic qualifications 
experic ind research interests, should 
forwarded to the Registrar, School of General 
Studies Australian yal University, P.O 
Box 197, Canberra C T Australia, with 
whom applications close on June 24, 1961 
Cc. G. PLOWMAN 
Acting Registrar, School of G 


FORDHAM UNIVERSITY 
NEW YORK CITY 
DEPARTMENT OF CHEMISTRY 
RESEARCH ASSISTANTSHIP 
study of high pressure solubility of gases 
solutions Geochemical implications 
rking toward the Ph.D $200 


assessment of 
salary 
£A.2 
£A.1,430 

1 be in accord 


al ranee 
nior 900 
to 


e 


m 


nce 


neral Studies 


For the 
in salt 
Prefer student w 
month 
Apply to: Dr. Norman O. Smith 

Department of Chemistry 
Fordham University 

New York S58, N.Y.. U.S.A 


as 
r T 
} 4 
Ixxx NATURE 
| 
| 
| 
| 
The Organization's Division of Forest Products, Melbourn Vic QOviles appli- | of 
ca s from Honours graduates in Science or Agricultural Science, majoring in | i <a 
Botany quivaicnt qualifications for the position of Research Botanist in the A deg j ul 
and Fibre Structure S$ with appropriate ndustria research, of 
hin x t a? 
The Division's earch neerned with fundamental data n the propertics teac ae 
rorentialities, and rect methods of treatment of Australian timbers and provides (b) iN) 
assistance to a ncerned in the use of timber The appointee will undertake teach Sc 
search within this programme ecither on and 
er 
4) wa an y structur ne Mica niques and ectron micro 
gethe 
which id na training Jeerce Iev hemistry r physics is 
advanta 
lesired 
| Both r 
) anatomical and phys gical changes ass uted with th geing of meristems | ret 
justry a 
rw h training icg leve n plant ay r t remistry Ww be an 
| The Ed Ne 
| 
neiIp success il 
chase 
| 
ee Further particulars of the above posts may af 
| be obtained from the Registrar, T ae 
Organization's Divisior f Food Preservation vit ap ations for appoin | College, Sunderland, ¢ Durhar ite 
ment as Plant Physiologist or Biochemist at the Plant Physiology Unit, located in the |] pleted applications should be ser se 
Botany Department, Un rsity Sydney The Un perated nily by the Division indersigned within f rteen days of Fo 
and the University, « d research in the phys zy. biophysics and biochemistry } pear f this advertisement a Vy ; 
| fisqualifics 
disqualif 
Dit on 
| 15 John Street, Sunderland Gee 
ot 
Senn l n the 
Department of Psychology in the Sch ol of 
General Studies Apporntees Ww be required t& 
take up duty January |! 1962 fr as soon 
is possible thereafter App n for the Senior Raa 
Lect hip must possess a higher degree in ee 
psych w equivalent qualifications and 
nterested in p ner rch It is desirabk 
| that app nt hould have had search and Bee Es 
cluding group dynamics), nality or behaviour 
theory ; and experience teaching general of 
al psychology Applicants for the Semior 
As a result of continuml Demonstratorship should be hon ae 
who ar already pursuing, or h ae 
the Ph ID. dear 
techniques 
buildine 
| 
! 
| 
| 
| 
at 
Clit 
Son | J 
ut 
b 
| 
| 


April 15, 1961 


NATURE 


There is a vacancy in the Biologi- 
cal Research Department of GLAXO 
LABORATORIES LTD., Greenford, 
Middlesex, for a 


Senior Graduate 


in a biological science to take charge 

of a section engaged in the prepara- 
tion of an immunological product. 

The post is suitable for someone in 

his ea thirties who has four or five 

graduate experience and the 

t idminist a staff of about 

Applications are invited from 

eS in an appropriate biological 

who hav of buc- 

the 

and 


dge 
involve 
drying 
held anc 
would be 


a know 
processes 
freeze 
in this 


} 


chan iptituds 


ike certain 

work and tull 
this will be provided 
related to age 
offered to the 


The terms of 


for 


An attractiv iry 
ind experience will 
successtul candidat 
servic ire generous and include a 
Pension Scheme, and the opportunity 

rurcipate in the Company's profit 
ability 

Apply to the Personnel Manager, 
Glaxo Laboratories Ltd., Greenford, 

Middlesex. 


he 


SURREY EDUCATION 
COMMITTEE 


KINGSTON TECHNICAI 
FASSETT ROAD, KINGS 
Reguired September | ! 
DEPARTMENT OF CHEMISTRY 

AND GEOLOGY 

Chem Assistant 
ta Two Assista 
Assistant Grade B in G 


COLLEGI 
TON-U PON-THAMES 
BIOLOGY 


yw ns 


DEPARTMENT OF PHYSICS AND 
MATHEMATICS 
r in Mathematics Le 
B in Mathematics 


hysics 


ms and further 
eturned 


er than May |! 


CHELSEA COLLEGE OF SCIENCE 


AND TECHNOLOGY 
MANRESA ROAD. LONDON, 
DEPARTMENT OF MATHEMATICS 

Applications are invited for the post of Reader 
in Applied Mathematics Salary scale: £1,800 by 
£50 to £2,100 per annum, plus ndon allowance 
of £38 or £51 according to age 

Information about the D 
with further particulars of the 
tained from the Clerk to the 
cations by May 1961 


UNIVERSITY OF BELFASI 
Senate of the Queen's University of Bel 
applications for a lectureship in botany 
from September 1, 1961 Candidates are required 
to have a special interest in mycology, plant 
pathology or cognate Salary range 
£1,050 to £1,850, plus contributory pension rights 
under the F.S.S.U Initial placing on the salary 
scale will depend on qualifications and experience 
Applications should be received by May 10, 1961 

Further particulars may be obtained from G. R 
Cowie, MA., LL.B IP The Secretary, The 
Queen's University of Belfast. Belfast 7 
Ireland 


possibiec, in 


partment together 
may be ob 
Governors Appli- 


post 


The 


fast invites 


subjects 


PRESSED STEEL COMPANY LIMITED 


Initially the w 


ence, giving 


taff Officer 


advancement in an expanding 


rk w ye 


at JEALOTT’S HILL, near 


synthes 
Applicant 10U p 
experience either at 

eed 
nly, » the 


Haslemere, Surrey. 


30 years ia 


RESEARCH CHEMISTS 


ORGANIC AND PHYSICAL CHEMISTS 


are required by 


PLANT PROTECTION LIMITED 


(a subsidiary of IMPERIAL CHEMICAL INDUSTRIES LIMITED) 


it its Research and Development Station 


versity 


Staff Officer. 


BRACKNELL, 


new bio y ct 4 
gO ce n 


BERKSHIRE, 


use 


SSCSS chemistry 


J writ he first instance, giving 


Is iid 
Piant Protection Limited, Fernburst, 


Northern 


UNIVERSITY OF LIVERPOOI 
invited f the post 
n Veterinary Hist gy in the Dep 
Veter Anat The initial salary will 
within the range £1,050 to £1,400 per annum 
rding to age. qualifications and expenence 
stating age academic 
experience, together with the names o 
should be received not later than 
by the Registrar, from whom | 
lars of the conditions of appoint 
obtained Quoting 


Applications are 
nary 


yy 


ations qualifica 


and | 


Retcrence 


NORTHERN POLYTECHNIC 
HOLLOWAY, LONDON, N.7 
The Governing Body invites applications 
appointment as Senior Lecturer in Physics 
mmence in September, 1961 The work 
the Department includes courses for the 
Special Degree (Internal of London University) | 
and for the Dip.Tech. in Physics and post- | 
graduate studies Applicants should be qualified | 
to direct research Burnham Scale salary——-at | 
present £1,550 by £50 to £1,750, plus London | 
Apply for 
application 


further particulars and form of | 


R. H. CURRELL, F.C A., 
Clerk 


r 
weeks of 


UNIVERSITY OF ST. DREWS 


are invited for a Lectureship in 
Pharmacology in the Department of Pharmacology 
and Therapcutics, Queen's College, Dundec, with 
effect from a date to be arranged Salary scale 
medically qualified, £1,050 by £100 to £2,000 (effi 
ency bar £1,450) non-medically qualified 
£1,050 by £50 to £1,400 (efficiency bar) by £75 to 
£1,850 Placing on appropr scale according 
t qualifications and experience but at a stage 
below the efficiency bar Preference will be given 
t ipplicants possessing postgraduate science dk 
grees in Pharmacology $.S.U.; Family 
Allowance Grant towards furniture remova 
expenses 

Appli 
of three 


Applications 


ar 


ations (six pies) ntaining the names 
referees, to the undernoted within three 
the appearance of this advertisement 
PATRICK CUMMING 
Joint Clerk to the University Court 
College, Dunde 


UNIVERSITY OF NOTTINGHAM 

Technician required for the Pharmacy Depart- 
ment Applicants should have experience in 
laboratory work and a special interest in the con- 
struction and repair of laboratory apparatus 
Salary within the scale £490 to £675 

Conditions of appointment and forms of 
from the R 


Queen's 


appli- 


ation wistrar 


- 
Ixxxi 
| 
| ; 
| 
q 
wishes to appoint a 
Y 
| 
= 
| 
re eal | “ \ assist in the building up of the Information Se n in the Research and 38 
Development Department, mainly cataloguing, but there 
sp eaten th Applications are vited from Librarians (Chartered) with sound cataloguing and he 4 
ay we } experience, preferably in a special or tect 1 brar A knowledge o inguages and £ 
sor a technical background would represent an active atiainmen The appointmer 
an advantage to the permanent staff and w arry alary mmensurate with experience 
The successful app will be en- 
couraged to | Write details education uining, experience, and 
Bs imount of salaries earned to the SHEE, Pressed Stee] Company Limited, Cowley, Oxtord ol 
| 
| 
| 2 
| a 
a 
: 
| 
Must honours graduates, preferably with 
Sas Technical Sca Senior Lecturer, £1,550 by £50 brief particular ae 
to £1,750; Lecturer, £1,370 by £35 (4)/£40 to 
Vs £1.550 Assistant, Grade B, £700 by £2 10s 
(15)/£37 10s. to £1,150, London allowance 
Application fi particulars from 
pd 
d — = 
me of 


INNNii NATURE 


OF kK. A. E. A. 
NEUTRON PHYSICS RESEARCH 


Piny sicists r with dire cxperic are vited ! 
¢ Nuclear Research Divis at Aldermas n ve of the wing rese 


REACTOR PHYSICS 
(including the physics of pulsed reactors) 
NEUTRON SPECTROMETRY 


Fundamental Physics of Neutron Interactions 
with Nuclei 


s, a S MW. research reactor equipped 


Salary : £790 to €£2.590 per annum, according to age, qualif s and experic 


“SHELL” RESEARCH LIMITED 


TUNSTALL LABORATORY 
(Sittingbourne, Kent) 


DIVISION OF PATHOLOGY 


AN EXPERIMENTAL PATHOLOGIST 


eferat with ned qualificatior required t ork in th iv yn of Path ev 


f work is concerned with the structura hangcs 


ntoxicat th definiuon of anatomn 


Personnel Recruitment /E.P.. 


“Shell Research Limited, 
St. Heten’s Court. 
Great St. Helen's. 
London, E.C.3. 
WEST OF SCOTLAND } MECHANICAL ENGINEER FOR MINIS- 
| tr f Aviation at National Gas Turbine Estab 
AGRICULTURAL COLLEGE | fiche 
App ms are ed for Lecturer res hinery grcat { 
Botany trom Graduat n Scien with spx a nalizing e¢xperimmenta and 
qualifica ns n botan sltura botany te t Appointment as Semior Scien 
sith gh end grad af let 26 } rst or sec nd- 


three 


fications and experience | equivalent qualification and minimum 


4 successful applicant, will be n one 


ther { the following erades: Grade (Pr 
nea £975 rising to £1,570 Grade 1V (Pr }! 
vincial), £698 (Honour Graduates #717) rising | 
nditions Appointment and application t 
form are obtainable from the Secretary ¢ 


Bivths<wood Square Glasgow, with wh« m | 


applications should be lodged not later than Apr 


April 15, 1961 


SUNDERLAND EDUCATION 


AUTHORITY 
THE TECHNICAL COLLEGE 
Applicat iS ar nvited tor the post 
turer and Senior I turer the Physics Depart- 
nent Duties t : September 1, 19¢ 
Salar “ be a rdance with the Burnhan 


SO per 


W. THOMPSON 
Director of Educat 


HANNAH DAIRY RESEARCH 
INSTITUTE 
7 gist or Vet ‘ 


Hannah Dairy Research Institut 
May ¢ 


MONASH UNIVERSITY 
CLAYTON. VICTORIA. AUSTRALIA 
VERTEBRATE PALAEONTOLOGISI 
ETHOLOGIST 


Appinat invited the at mentioned 
posts in the Department of Z 2 Ihe Head 
ot the Department Professor A. J}. Marsha 


UNIVERSITY OF MELBOURNE 
SENIOR DEMONSTRATOR OR DEMON- 
STRATOR IN BOTANY 
Applications are invited for the at Position 


Appl nts must ha qualification of 


Bachelor of Science { at least two vears’ cxperi- 
} ence in research in Genetics or Cyt the 
salary ranges are t fA.1.000 tor a 
senior demonstrator and £A4.1,120 to £A.1,300 for 

a demonstrator \ gic fare will be payable t 


vine f jetails. should reach 
the Registrar, Universit f Melbourne. Parkville 


F H JOHNSTON 
R 


| 
annum (b) Sem Lecturer 41.550 bv £50 & 
£1,750 per annur Candidates must be well 
qualified and prefers will be give t those 
who hay had teaching dustrial and search 
« exper Ihe Authority prepared to help 
the successf andidate with rer al expenses 
lying allowance and 1s purcha 
Further part ars and = torn { application 
| may obtained from the Registrar, the Technical ii 
| Colleg Sunderland, Durhan and applica 
b at th ippearance of this advertisement 
vassing disqualifh ; 
| 
on ee 
| 1S John Street 
Sunderland, C Durt 
The excetie ta es available de ea 
ed 
Ne fliy s'en r sics studies, and tw high v awe accele k is concerned with the bas phy gv ot 
ed neu temper re regula anu excellent 
| res sch fa ea The p fers 
ble app wh 5 sid ive j lex ‘ | much scope f gin work in wide 
he ahora es nd discuss the work with senior scientif staf? nvestigation Prev t umer © m this : ne 
field is not essent App s sh d have a | 
first r second-class Jere preterably 
with a PhD q with 
Superannua n sc her 1% r substantia aSSista ¢ with house purchase w postgraduate researct xper but app 
1} nsider fidates without post 
For details please write Se or Re pin Officer i made im the erad S nt om ‘ 1" 
‘ $9 186) r Ser Scientif Officer $1.3 
\idermas Berks ju 24 4 | <1 604) edine xpericn nd qualifi 
higher degres 
' ill t 
| Avr 
SZ 
ip Pt DS “ 
be made at cither Lectureship or Senior Lecture- ¥ 
ship lev depending n the status the success mis 
ful applicam Both posts offer sf ppor he 
tunities f field work The applicant 
in each case must b ipat f giving an h urs Par 
subject He would beein at som fate is 
before March, 1962. Salarv scales: Senior Lec 
turer £A 1.660 by tA. 100 £A with 
provision for superannuation « he 
basis The intial salar will be fixed within the 
fths labora. Th rer scale in to the successf indidate’s 
f mammals rsutme ion hl qualifications and experience 
hanee thr gh the techniques f histochemistry and the estigation tissue ymes General rdithons f appoimmtment (ir iding 
details of the provisions made for travciiing ex 
Salary in accordar with age. qualifications and experience Five-day week, staff nenses. housing etc.) mav b had trom the = 
restaurant, excellent pension scheme Please write giving details of qualificat s and Registrar of the University r from the Scerctary hy tok 
experience AKS ation of Universities of the British Common 
wealth. % Gord Squa london, WC 1 
} Other information m he had from the Protessor eg eel 
Applications close, in Australia and London, on 5 he 
June 1961 
: 
‘ 
tr 
ee irs’ postgraduate research experience required ; | ag 
xperience in turbines and or compressors essen- | N 2. \ May An 
a! Salary range £1,302 to £1.604 with super additional copy of application should be sent to Padi al 
snuation under FSSI Opportunity for | the Secretarv. Ass ation of Universities of the et 
ndidates under 3! (normally) to compete for | British Commonwealth & Gordon Square. Lon- As 
tablished (non-contributory pensionable) posts don. W.C.1, 1t reach him bv th same date fo 
arly possibility f house to rent for married | It is hoped to fill the vacancy as soon as pos- ce ce 
man.—Form from Ministry of Labour, Technical | sible oh 
| 
Cis and Scientific Register (K). 26 King Street. Lon- | Po ae 
"4. 1961 don, S.W.1, quoting C.241/1A strar 
ux 
iy 


\pril 15. 1961 


Ministry of viation 


I wship t 
a Jered 
pens 2 a ¢ 
TAS my 
App a kK 
R RI M W 
nus Ap 


NATURE 


RESEARCH FFLLOW 


*“ SHELL” RESEARCH 


LABORATORY 


DIVISION OF 
BIOCHEMISTRY 


BIOCHEMIST 


EDINBURGH 


RI 


ENGINEERING 


App thons a 


UNIVERSITY OF HONG 
READERSHIP IN: MECHANIC 


Ap i ? 
B sh ( ? wealth Univ t 
and t Corp t M 
tion ot Mechan Engineers, with 
t university lev P 
™ wit pecia jua 
Thermody Anm 


AM INSTRUMENTS 


LECHNICAI 
AND SCHOOI 
WALTHAMSTOW, E 
istry required 
inted wil 
chemistry 


ARI 


low 


and vapour 


and 
Tech 


post 


ficid of 
chemistry or 
in Ele 

ommenda 
ademic 


pr 


rab 
abl 


fundamental! 


scal 


Clerk to 
ition 


recent 


three 


PHYSICIST 
CHELSEA COLLEGI 
TECHNOLOGY 
MANRESA ROAD 


xpat 
timer nd leaves 

ving ior 
Furth« ind fort 
th pp 

Brit ( ? wealth. 36 Gord 

Am 


COMMITTEE 


SURREY EDUCATION 


ASSISTANTSHIPS 


EWELL COUNTY TECHNICAL 
REIGATE ROAD, EWELL 
SCIENCE DEPARTMENT 
September 1 


LONDON SCHOO! 


wealth. 364 Gordon Square 
Applications close, in Australia 
Ma 71. 1961 


SCIENCE 


Research 
appoint 
and 
with 


successful 


tor 
of the 


vears 

tor 

h ar 
rescar 


ulars 
referees 


than 


COLLEGE Of} 
TECHNOLOGY 
Engineering has 
including 
auto- 
iv) cle 
The de- 
building with 
in progress in 
n general, 
teaching 
£50 to 
£1,850 
num London allowance 


by £35 £40 
£38 €Sla ling t 
Addressed 
ta apr ation form 
Ar 
UNIVERSITY OF WESTERN 
AUSTRALIA 
FACULTY OF MEDIC 
LEC TURESHIP IN: BIOCHEMIS 
Applications ar nvited tor 
th above-named position n 
B hemiustr The Department 


Association f Universities of the 


SCIENCE 


ctron 


be 


Ap- 
of this 


candidates 
Electrical En- 
of Science and Techno 


‘ 
INNNill 
invites applica DEPARTMENT OF ELECTRICAL 
Se tions tor Senior and Junior Research Ff wships ENGINEERING 
pa ee tenable for three years at the Royal Radar Estab Applications are invited for the posts of Assist 
tae shmen Malvern, commencing Autumn, 1961. | DSS''777 |} ant and Lecturer in the new department of Ele 
there is a widerab subjects with trical Engineering, to take up duties as s 
in helds nieres h Establishment | possible App icants should have a good honour 
search in w tempera? phys « trical an rterests and experience in ne the { wing 
al properties f sem nductors, infra-red 4 branch P tr 
micro-wav Cut plasmas mputer design techniques, solid-state 
radiwo-as nomy k waves mzation ph ectronics New laborator irc being equipped 
nomena ga pper atmosphere TUNSTALL land courses being planned which will give con 
Candidates must b British subjects with nor | siderable fividual responsit 
dera Te Jual ty to the Lectu 
eee | mally fir . j-class honours degree in an (Sittingbourne, Kent) Assistants would be expected to undertake research 
ler ‘ r hig cted indet 
appropriat Dicct, with ace a very high tor a mgher degrec, Salary ales: Assistant, £800 by 
standard at ? earch Excep nally | £50 to £950 per annum Le £1.050 by £40 
to £1,250; Bar £1,300 by £50 to £1,400 by ¢ 
vidence of to £1,850 per annum. Pla nt the scales w 
g a ty if search. may be admitted according to qualificat s and experience. Th 
x At postgraduatl re Dost ar t tt if i tion and imuly 
i itor J Research Fellowships (age pre- | sllowa payat where applicat 
terably 23 26) and thr years f Senior | Susther patticuiars mae tained from. th 
R h | vship ge rably 26 t fersts 1, with whom apr ations (six copies 
Remuneratior jing nd ju merit in| he name f two reter sh ‘ 
| ship), £910 to £1,220 Gumor Research Fellow- CHARLES H. STEWAmH 
der, if ot suit iaugurate and administer the Division of 
a sta shed | 
_cuablished Gualification would be an advanas SOUTH-WI 
ea tee from the Direc- |B search into the biochemistry of toxicants and OREST R 
4, 1961 | senior t ind applicants will be re las soon as 
| 
KONG | Salers wien and related subjects, pag tos = 
Al } t and experie fav week and high tage paper electrophoresis, 
encelient pension scheme. Please phase chromatography, to H.NC., BS 
rbove-men- | write giving details of qualificatior on Grad.R.1.C. students and in the Laboratory 
raduates of | bse nician rses aS well as in the special a 
equivalent, | | graduat Experience in 
the Instite Personnel Recruitment /B.C.. nucle chemistry, enzyme 
teaching ex Research Limited. radioactive tracer techniques, or 
will be | on wruments n ed ? 
nec Wi | St. Helen's Coert, hat s an adde 
tions in En | tion. Candidates should possess 
alary (super- | Great St. Helen's, qualifications, have teaching experien 
2 ane (woman) to- | London, F.C.3. vide evidenc research ability Considc 
gether with an expatriation allowance a | research facilities are available and 
vear if t Salaries are review l research w t raged. Salary within 4 
Th nt of imcome tax in the Colony 61.550 to £4,750 per annum, plus £38 or 
SS sca pa ges are London a wance 
their Apply by letter only (no forms) to the 
a ee Accommoda ON the Governors, giving details of quali = 
ded tor those | training and experience, together with three 
LIMITED ind experience, together wits these 
t as the 
ays sined trom the 
Hes re | by 
n Hong Kone f UNI 
1umber 
| frequency ficlds A good honours degre 4 
required, postgraduate research or engineer | Applications are invited for tw : 
etd OLLEGE. | ng experience would be an advantage, and Assistantships in the Department (the 
ae: ote | the ability to lead a small project team will |} ments for which will be made in July) BM 
Paes | be necessary. The salary offered will be ap | dates should possess a degree in Geol i 
) Lecturer, | propriate to qualificat and exp | first- or second-class honours the 
A lates to teach | Please reply to Unicam Instruments Ltd | applic ints will pare as internal 
ie applied b gy Xperience 1 microbiology w | Arbury Road, Cambridge. quoting higher degree under a Recognized Teacher 
a be specially nsidered ; teaching and industrial | FE D3 } University of London The posts are tenat Tow 
Sa Lecturer two years but may be extended to threg 
by The salary will be £400 per annum It 
nee ants may be required to demonstrat 
OF HYGIENE | maximum of six hours weekly for 
te | additional payment will t nadk 
e- > : ade F pay wil made 
by | AND TROPICAL MEDICINE | Applicant hould indicate the ficld of 
hiatus | Physicist, Engineer, or Biological Scientist with | or problem which they would like to inv a 
interest and expecricnce n instrument develop | In addition, they should give full parti 
le pty } ment required to work with the Professor of | their arecr and the names of two or 
|} Epidemiology n problems connected with the Applications should be received not later 
Bas p | measurement of environmental and physiological | June 9 by the Clerk to the Governors 4 
two years in first instance. Successful applicamt| [MPERIAT 5 
to | will be seconded to the Bio-Engincering Labora- | 
ae ee ent | tory f the Division f Human Physiology ANI 3 
a as rses | National Institute f Medical Research Salary The Depart 2 
Fa t Agri scale £800 to £1,000, depending on age and ex vacancies for I 
; as culture. Dental Science. Medicine and Science. | perience Appointment to start June, 1961 | electrical mach ss 
At wet: ( rses for postgraduate students in Science and Applications to the Dean, London School of | matic contro! its 
Re nee for PhD widates are als ffered The salary | Hygiene and Tropical Medicine, Keppel Street, | physics acu ee 
ranec for the position is £A.1,750 by £A.75 to | W.C.1 | partment is s 
fA SO p annum, with superannuation similar - | modern equipr 
FSS.U. The appoince will be required to | UNIVERSITY OF WALES these 
P commence duties as carly as possible \ number of Fellowships. cach the annual | expected to p ra, 
ae Be It is important that intending applicants obtain | value of £650 with the payment of approved | and research < ae 
ee details of the pr lure to be followed in applying | fees and tenable for two years. will be awarded | £1,400 by “£75 ¢ 4 
e 2 ‘ for the post and a py f the Conditions vt n 1961 t graduates f the University of Wales per annum, plus ‘a4 
a =) Appointment, before submitting their applications | Candidates for the Fellowships should send the: family allowances a I || ae 
ae This informat S ay ile from the Secretary. | applications to the Registrar, University Registry pointments may be made int a 
4 7 ee §=British Com- | Cathays Park. Cardiff. not later than June } range in the case of suitat aa 
London. WC4 1961 | Apply to Head of Depar 
and London Further information may be obtained trom the | gineering, Imperial College 
| Registrar | logy, London, S.W.7 
A’ 
a 
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GALLAHER LIMITED 


NATURE 


UNIVERSITY OF HONG 


KONG 


CIGARETTE AND TOBACCO LECTURESHIPS IN CHEMISTRY 
MANUPACTURERS is are invited for two Lectureships 
require the services of a n Physical Chemistry and the 
RE SI ARC H CHEMIST Chemistry A suitably quali 
pr scales, whi are unde 
RESEARCH DEPARTMENT OF THEIR ineludine payable to 
CENTRAL LABORATORY BELFASI staff rer (man), £2,250 
Candidates should possess an Honours Degre¢ V to £2,550, (woman) £1,750 by £60 to 
in Chemistry (or an equivalent qualification), with £1,990 : Lecturer (man), £1,800 by £50 £2 400 
a St al interest in Physical Chemistry Som (woman) £1,425 by £40 £1,905 The equiva 
exe we in Gas Chromatography and Ultra fient of income tax in the Colony is compara 
t Spectroph metry, together with an interest First provided 
Statistical methods, wor be an advantage. | tor expatriate staff and their families on first 
Candidates sh i preferably be within the age] ointment and cs Accommodation at 
t 23 wo W vears, although consideration w | easonal rental is fed for th ng 
give t ’ andidat above the upper limit | allowance 
I Company operatcs on a five-day week, am | Furth part ars and information as to the 
their is a generous tributory Staff Pension 
Scheme Salary will be commensurate with ag . ‘ n of Universities of the 
and experience , | Br th, 36 Gordon Square, Lon- 
\pe tions should be forwarded | —— ! ations close, in Hong Kong 
Chemist, Gallaher Limited, Virginia House, 1358 | - 21 104) 
York Street. Bk t. IS 
MANCHESTER COLLEGE OF | 
RESEARCH CHEMISTS 
SCIENCE AND TECHNOLOGY | 
(FACULTY OF TECHNOLOGY IN THE j MEDICAL RESEARCH COUNCIL 
UNIVERSITY OF MANCHESTER) GRANT AND PHYSICAL CHEMIST 
Ant at at avited f tw Lectureship anotice for two posts a 
ship and a Demonstratorship Glue Research 
the Department of Mathematics in the Co ay yndon, 
leg with corresponding ttle and status im the | N7 F 
University Manchester Candidates hould 
normally be graduates who are keenly imterested | 1G andame research on 
in a branch of mathemat (especially analys i he Structure a metabolism of « 
“ie © applied mechanics, and who a agen under the direction of Dr. A 
t rd the ase t the sboration with he 
upervise research tor MRC's Rheumatism Research Ur 
Lecturer, £1,050 1 Gra from the Medical Resear 
41.850 per annur Lecturer £ t | ) 
£950 per annum tor, £675 £700 ™ Phys Chemist preferably with 
annum FSSt ly allowances severa ears postgraduate exper 
Application fort rther particulars may en f Jamenta 
he mained from the Registrar, The Manchester | - 
‘ ac of Science and Technology, Manch ster 1 
Saturd Apr | mat, in P holder w have the 
op t a higher degree 
SIR JOHN CASS COLLEGE Director of Research 
JEWRY STREET, LONDON, E.C.3 1} by May 1961 
RESEARCH ASSISTANTS 
The Governors f Sir John Cass’s Foundation j 
nt Research Assistant n the | 
Botany and Zoology, Chemustry 
s!lurgy (Geology) and Physics, | 
at from graduates in these | THE INTERNATIONAL NICKEI 
h to become qualified. by re- | COMPANY (MOND) LIMITED 
gher Degree Ihe ¢ Cue 
Univers ty I nd and requires 
t egistered Interna 
tud for the M.S DEVELOPMENT OFFICER 
Ul niversity Ar niments w made tor onc 
year in the first tan renewab biect ft © work in nnection with Chemical Pr 
satisfactory proer for two further years. The | ; rhs | 
mm date is September 1, 1961, and the fields of || 
ha tipend is £400 a year, t which may be | em el 
added a further m of about £200 a year tor | atalysis a ag 
an a tant wh acts as demonstrator for six | Age 
h week a ge tern = 
cher part rms of application ca tra ng. pre rab “ h 8 ars 
may be obtained from the Secretary of the Co ‘ 4 Appropriate 
le | i € y | 
“ | Pens and assurance schemes are ir 
UNIVE RSITY OF EXE R | pera and ippropriate assie 
Applications for the pos f Research Assis- | ince in be given with housing | 
tant. for work on volatile horgan ompounds Apoly. siving fell pare qualif 
n Naboration with Dr. L. H. Long, a n- | ations ” experien ¢. age, salary required 
vited from chemis preferably with two three et to The Mar ager General Div yn 
af arch xperie Salary £850 per Development and Research Department 
an plus FSSt he fits The International Nicke! Company (M 4 
Ap ave giving brief Limited, Thames House, Millbank, London 
" f caree and nominating two referces, swt Mark eaveione * Confidential } 
ats ‘ ach the Secretary f the University by | D tN” » | 
May & 
GEOLOGICAL SURVEY AND MUSEUM | 
Leadon, | UNIVERSITY OF MANCHESTER 
D on outdoor & | Applications are invited for the post of Lecturer 
phy ‘ rveys anywh the United K jom. | in Cytology in the Departments of Botany and 
Oualificat (Exper otal OF ) Pass deere | Zoo my in the Faculty of Science Candidates 
. ne y with an ary pt ' j sh uld have a wide interest in the subject so as 
. . - r mathematics with | to be able to lecture to students of both depart- 
‘ ; - ey \ tant Experimental Officer) | ments. Duties to c mmence on October I, 1961 
act mathem | Membership of F.S.S.U_ and Children’s Allowance 
physics, and in another science subject. O 22. | Scher Salary on a scale £900 to £1 650 per 
r legr xp ed Salary ranges: Expecrimen annum nitial salary according to qualifications 
t Officer. £1.147 to £1. Assistant Experirn and experic 
tal Officer, £503 (age 18) to £856 (as 26) w | Applications should be sent not later than Apri! 
£1,038.—-Forms from Ministry of Labour, Techni- | 25, 1961, to the Registrar, the University, Man- 
al and Scie fic Reeist (K). 26 King Street, | chester 3 from whom further particulars and | 
I jon. S W.1, quoting G.98/1A. | forms of application may be obtained 


April 15, 1961 


UNIVERSITY OF LIVERPOOL 
Applications are invited for Research Fellow- 
ships in Experimental Physics. Candidates should 


be of Ph.D. standard, with special aptitude for 
} research in high or low energy nuclear physics 
The Fellowships are tenable for not more than 
three years, at an initial emolument within the 
range £600 to £800 per annum, with F.S.S.U. 
benefits 

Applications, three copies, stating age details 
f qualifications and experience, publications re- 
search work in progress and completed, together 


with the names of two referces, should be received 


not later than May 1, 1961, by the Registrar, from 
whom further Particulars may be obtained 
(Candidates overseas who find it more convenient 
to do so may send one copy only by airmail) 
Quoting reference CV /N 


THE POLYTECHNIC 
309 REGENT STREET, W.1 


DEPARTMENT OF MATHEMATICS AND 
PHYSICS 
are invited for the full-time post 
sics, duties to com- 
rt 1 Candidates should 
POSSESS a BO rs ¢ in physics and be 
able to le the ect up to a degree 
Standard re s f physics students ex- 
Pecting to grad 1 the sur er of 1961 will be 
nsidered h work is encouraged in the 
Department salary scale vv a Graduate 
Grade B Le mmences at £790 per annum 
rising by annua crements of £27 10s. to £1,240 
plus London a wance £38 or £51 per U 
Iditional allowa sa Payable in respect of a 
good honours deer ind training 
A torm of applicat which should be returned 
not later than Apr 28. 1961, may be obtained by 
sending a Stamped addressed f scap envelope to 
the undersigned 
J. E. RICHARDSON 
Director of Education 
| UNIVERSITY OF BRISTOL 
j Applications ar nvited for the post of Junior 
Fellow acology Medica! qualification 
desirable essential Initial sal £800 to 
£950 pe rdin qua ns and 
experien together with uperannuaton § and 
| hildren’s allowances The s esstul candidate 
| will be xpected t fev nuch of his time to 
} research I post w it tat tor an- 
| didate who wishe read for a Higher Deg 
Further particulars mav hx btained trom the 
undersigr to whor at < pies) 
with the nam thr Trees h i be sent 
not later than Ma 14 ’ 
HC. BUTTERFIELD 
Registrar and Secretary 


U.S.A 
UNIVERSITY OF ALABAMA MEDICAL 
sc I 


HOO! 


GENERAI 
Biochemist 


BIOCHE MIST 
required for Gastroenterology Re- 


search Laboratories with special interest in gastric 
secretion (electrolytes, pepsin), smal! bowe absorp- 
tion and lipid analysis. Research experience essen- 
tial Starting salary according to experience, but 
would not be less than $7 000 r annum 
MEDICAL TECHNICIAN 

Medical Technician required for Gastroemero- 
ogy Research Laboratories with special interest in 
gastric secretion (electrolytes. pepsin). small bowel 
absorption and lipid analysis Research experi- 
ence desirable but not essentia 

Applications should be addressed 

Basil I. Hirschowitz, M.D 

Director. Division Gastroenterology 

University of Alabama Medical Center 


Rirmingham. Alabama 


UNIVERSITY OF FDINBURGH 
DEPARTMENT OF PHYSIOLOGY 
Applications are invited { the post of Lecturer 
n the Department of Phys ev Salary scale 
£1.050 by £100 to £1,450: Bar: £1,600 by £100 to 
£1,900 per annur with placement according to 
qualrfications ud experien and 
nuation be and fan wance 
search 
nan or a 1a an advantage 
have an honours degree in 
a 1 subject eguivaicnt 
ssfu andidate w be expected 
1 October 1, 1961 
$ may be obtained from the 
10m applications (six copies) 
tw referees sh ald be odeed 
1, 1961 
CHARLES H. STEWART 
Secretary to the University 


Mies 
a 
| 
= 
3 


April 15, 1961 


UNIVERSITY OF CANTERBURY 
CHRISTCHURCH, NEW ZEALAND 
CHAIR OF GEOGRAPHY 


L. L. Pownall as 


iry The Chair will become vacant on May 
1961, but the University will be 
itrange with the s sst pp : 


Further pa ulars are available from the Secre- 
ary Association of lt of the Britis 
Commonwealth uare Lond 
W.C.1, or from the Registrar University 

anterbury, Christchur 


Zealand and Londor 


anons “ne 
May 31. 1961 


Applications ar invited for the above-men 
ned Chair, this vacancy being duc to the 


the University of Camer 


h. New Zealand App! 


UNIVERSITY OF SHEFFIELD 
COUNTY LABORATORIES RESEARCH 
FELLOWSHIP 

Applications are invited for 


A Research Fellowship to work on hair growth 
collaboration with Dr. J. Ebling in the 
Department of Zoology The value of the fellow 
ship in the first year will be up t £1.050 plus 


FSS.U and will be renewable annually 
Applicants should have training n zoology 
physiology or biochemistry, and some research 
experience a PhD. would be an advantage 


Further particulars can be obtained trom Dr 


Ebling 


A Graduate Research Assistant to work on hair 


growth Applicants should have training in 70% 


eV Physiology or trochemistry Salary £750 


plus F.S.S.1 
cations for both posts, with the names 


erees, should be sent to Dr. FF. J. Ebling 


UNIVERSITY OF LIVERPOOI 


Applications are invited tw posts f Le 


initial ary will 
£1,250 per annum 


t ms and experience I nterest and ex 
perience in on lowing bye 
ib sentia ele 


Applications, stating age 
I experien togcthe with 
s. should be r 


er in the Department of Electrical Enginecring 
the ranee £1.0450 


t age. qualifica 


UNIVERSITY OF FDINBURGH 
DEPARTMENT OF AGRICULTURE 


API tions are invited for the post of Lecturer 
+} Department f Agr ture Candidates 

ha a al interest crop husba 
Salarv scale £1.050 by £50 to £1.250: bar: £1.30 
v £50 to £1,400 by £°5S to £1,850 per a n 
with f ment a rding to qualifications and ex 
and with supera t fit an 


ater than Apr 29, 196! 
CHARLES H. STEWART 
s ta to the I 


the 
pies) 


es, should be 


miversity 


NATURE 
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| 


APPLIED MATHEMATICS, 


College, George Street, C.1, 


THE ROYAL COLLEGE OF SCIENCE AND TECHNOLOGY, 
GLASGOW 


IMPERIAL CHEMICAL INDUSTRIES RESEARCH FELLOWSHIPS 


Chemica 


usiries Research Fellowships ter 


Purpose of carrying out origina) research in 


METALLURGY, 
MICROBIOLOGY, and 
PHYSICS, 


Applicants should preferably hold the degree 
experience Annual stipend will depend on age 


within the range £800 to £1,100 together 


of career, Qualifications and research in 


reterees, should reach the Secretary of the 


irther inquiries may be made not later than 


CHEMIST 


| the University 
| 


|} ar a 
; Some evening iccturing is inevitable, but this is kepr 


Applicants are asked to write giving full 
details of age, education, qualifications and 
experience to Box No. G8808, ¢ 


| 
| SPe ialized research and postgraduate teac 


UNIVERSITY OF SHEFFIELD 
POST-DOCTORAL FELLOWSHIP 


invited for a Post-doctora 
per annum or £956 
Department { Chemistry 
expected arry tr 
cthons of halogen atoms 
sin boration with Dr. J 
id 
Applications together with the names an 


addresses of three referees. should be sent to th 


gistrar, The University, Sheffield 10, by May ¢ 


HAREFIFLD AND NORTHWOOD 


GROUP 
HOSPITAL MANAGEMENT COMMITTEE 
Chief Laboratory Technician I required at Hare 
1 Hospita 610 Chest and Gen 


yndon weighting 


Applications, quoting two referees to Group 
Secretary, Mount Vernon Hospital, Northwood, 


Middlesex, by Apr 2 1961 


eral Beds 
Salary £905 by £30 (6) to £1,085 per annum, plus 


UNIVERSITY OF 


experien 


three 


OLDCHURCH 
ROMFORD, ESSEX 


cian required for the 
above De 


annum 


including age and experience 


AUSTRALIA 
|} [HE UNIVERSITY OF NEW SOUTH WALES 
| SCHOOL OF MATHEMATICS 
Schoo! of Mathematics at the University of 
| n South Wales wishes to appoint two Sen I 
| and two Lecturers. One Senior Lecturer 
appointed to the Broken Hill Division of 


The Schoo! prepares students in the Faculties of 
Arts and Science for pass and higher degrees in 


; Pure or applied Mathematics, or mathematica! 
| Statistics In addition, students of enginecring 


id applied science receive mathematical training 
ked with their own special interests As there 
widerable number of part-time students 


The School is composed of the 


| Departmen iP Mathematics, Applicd Mathe 


matics, Mathematical Statistics, and Engineering 

ind General Mathematics, and Lecturer work 

mainiy in their chosen department They may 

| howe r, be required to assist with elementary 
irses in any subject. There are good fa t 


| Sch has a finely equipped Computing Labora 
tor which Ss availat to research workers 
throughout the University The staffs of the 
Schools Mathematics and Electrical Engineering 
work together on research projects, using a larac 
electronic digita mputer (UTECOM, an English 
Electric Deu machine) 


| Mathematicians who are interested in the Posi 
uons offered by the School sh suld have the tollow 
fications: Senior Lecturer A higher de 

equivalent qualifications Lecturer A 
Jegre with honours or equivalent qualification 

research interests in thé theory of 

topolovy, set theory, wor integral 

th y 1 pu mathematics would be 


qua and experience rst 
fares to Sydney of appointees and their 
i will be paid. Subject to passing a medical 
amination appointees will be eligible to contri- 
te to the State Superannuation Fund 
Four copies of applications, including the 
two referee 


mes 
s. Should be lodged with the Agent 
General for New South Wales. S6 Strand. Londor 


1W.C.2 and a copy forwarded to the Appoint 


ments Section, University of New South Wal 
Box 1, Post Office Australia 
by airmail befor unc Applicants out 
side the United Kingdom and Eire need only sut 
mit on P their applicat to the Londor 
address in addition to that sent to Sydney 


| 
| QUEEN'S UNIVERSITY 
| KINGSTON, ONTARIO, CANADA 
| LECTURER IN CHEMISTRY 
Applications are invited for the above post 
Candidates should have research expenence 
The appointee will be expected to teach un Jer- 
graduates and carry on fundamental research 
The appointment is probationary for the first tw 
years 
Applications should include names of tw 
to whom application may be made tor 


"Trences Details papers published and 
| research interests sh uld also be given Furtner 
Particulars can be obtaincd from Professor 
J. K. N. Jones 


Ae. 
| 
ct 
to 
nt 
it Applications are invited for Imperia! 
ate O8 able at this College from October 1, 1961 
sala att w the Chair at rate of 
Fellowships may be awarded for the 
CHEMISTRY, 
| 
ENGINEERING, 
pees N i on for a period not exceeding three y ! 
f Ph.D., of equivalent research 
qualifications and experience, but w : 
with FSS be nefits 
Applications (two copies) stating details Of 
terests, together with the names Of (WO 
| 
G 
A leading food manufacturing Company a 
tw their new Product Development Group 
The Chemist appointed will be concerned € 
with the development of canned products 
Candidates aged not over 35 years, must 
one tur have full knowledge of canning technology 3 
The Company's premises are situated in the 
t West London area 
| 
tro t t juc harees in 
gases, high voltag gineering, plasma cnginecr 72 Fleet Street, London, E.C.4. 
the names of thr 
ref t later than May 4 
1961 he Reg n whom further part- | 
a les culars of the conditions of appointment may b McGILL UNIVERSITY 
»*btained Quoting Reference CV 'N 
TECHNICIAN 
IN DEPARTMENT OF PHYSIOLOGY 
; 4. required to work in an Aviation Medical . 
| Research Unit Experience r electr 
phys gica echmque an dvantage 
Salary range $3,000 to $4,500 according to 
experience Apply giving details { pre 
vious experience Dr. Mely Jones, Institute it 
‘ po * cand fate will be expected to take up duty on of Aviation Medicine, Farnborough, Hants | Salary: Senior Lecturer, £A.2,586 range £4.3.0 =; 
Oct ive per annum Lecturer, £A4.1.766 range £A 2.471 
indersigned, with whom applications 
giving the nan ft BRISTOL 
dged not Applications are invited for the post of Assist 
ant Lecturer (Grade HID) in Chemical Physiology | 
(Veterinary) Initial salary in the range £800 
| Per annum, according to qualifications and 
together with superannuation and 
hildren’s allowances 
ee Applications (six pies), with the names of BS: 
should be forwarded so as to reach 
tt me the undersigned, from whom turther particulars 
| may be ob:ained, not later than May 1961 
ag | 200m work Instrument or Physics Workshor i 
xperience essentia Salary £570 to £710 per 
semior grade, £710 to £905 per annum 
| would be applicable to surtabiv qualified person 
Applications, quoting Ref. 17/29. giving fu 
2ames of two referees and ‘or copy of testimomals 
the Group Secretary. Romford H.M.C., Old- 


INKXNXVI 


UNIVERSITY OF LON 
Applications are wited for a 
Anu Nutrition in th Departn 
H j und V« i Hye 
( field 
Midd ba t 
Posts xperien 


ROYAL VETERINARY COLLEGE | UNIVERSITY OF MANCHESTER 


Lectureship it POR RESEARCH INTO DISEASES OF THE \ 
ent animal | BLOOD = 
at App at at ! th Syb Mary leg Establishment for 
| Cikington Fellowship arch into Diseases of DEPARTMENT OF SCIENCI 
. t with par ren to the fad l t rin Good Honours Degre 
| treatment and if leuka ia man ind ability teach to London BS (ixterna 


NATURE April 15, 1961 


| LUTON COMMITTEE FOR 
SYBIL MARY PILKINGTON FELLOWSHIP | EDUCATION 


SWANSEA 


NIVERSITY COLLEGE OF 


HAREFIELD HOSPITAL 
y HAREFIELD. MIDDLESEX 


Ka 


research, Adv ity 
the firs ninimum rements. Whitley 


PHARMACOLOGISI CHEMICAL TECHNICIAN REQUIRED FOR 


j “ 


NIVERSITY OF 


MANCHI 


STER 


PHY 


SICAL CHEMIST REQUIRED FOR IN 


pert 


BRITISH COUNCII 


ZOOLOGICAL SOCTIE 
LONDON 

RESEARCH FELLOWSHII 

STUDENTSHIPS IN AN 

REPRODUCTION 


rt ds r to f : 4 
rar rom £800 to £1,850 a “ 
he tit Apr ant 

arch 
fertak togeth wit st 

Apr ts sh writ is 8 
the H ra Sex " f the Z 

I Regent's Park, Lond 
atest dat for widcrat f 


Ty 


SA 
IMAI 


“I and technical set ud special | two weeks of receipt BIOCHEMISTS OR CHEMISTS (rWO) RE 
Regent's Park and at Whipsnade will be ¢ UNIVERSITY COLLEGE OF THE hromatography of proteins and (b) Blood lipid 
n re mt thor nimenr 
Two types of apt ta npiated. WEST INDIES 
) Research Student ps Th ur t fed | Applicat re imvited for Lectureshis 1 In work for higher deer App sions as . 
t eraduat at wish ly th rea Chemistry Dut t wssumed by as possibl Prof f Chemical Patholoe 
fr juction research training ctober 1, 1961 f as soon as possible thereafter Westminster Medical School. London. 
which w 1 lead to a Ph_D. ce Salaries will Salary scale £1,050 by £50 to £1,400 by £75 1 
£450 to £650 th 61.850 per a of £250 SHREWSBURY SCHOOL. RFOUIRED FOR 
’ h ip $ Ames tw er annum (pens bic) Entr determined September 1961! Master t t » Phy ‘ \ 
und a statem f the branct ¥ qualifications and experience allowan highly qualified man { expect a substantia 
t t which th ur ted PSST I shed a at renta Proportion of the Ss level work Apply mn 
» R arch | wships Tt a Jed fl © five full | diately to the Headmaster. The Schools, Shrew 


RA 
ne 
EHERAN UNIVERSITY and vent sttordshir 
Apt at ur vit r the p P with if t Apply. « 
ND fot Zoolos I Un ty Duties, 1 ticular f exe D 
Depar ind orga tea x d earch. Chalk I " A Industries Resea 
t Ca ! Britist A Ch Street, Welw Herts 
f ty qualificat witt teachit xper 
Research Salary sca } alent t PRIVATE SECRETARY TO) PROFESSOR 
ref sr RW hed lotuor tor preferably with me know biology and 
inthrop 2 to work in Koightsbridg wea 


BIOCHEMIS! NON-MEDICAI BASK 
sedi tor th 


fe. p Laboratory, G 


Detailed applications (six pics), Naming three 
id salaries will | refer by May 10, 1961, to Secretary, Inter- | TRADE ANNOUNCEMENTS 
to exp r University Council for Higher Education Overseas 
should pr 29 Woburn Square, London, W¢ from whom HOWES BOOKSHOP LTD 3 TRINITY 
Propos further part ars may al Street Hastines nvite you to send for their 
they wish t forthcoming Catalogue 146, which includes several 


th ts NATIONAL INSTITUTE FOR hundred = scientific books including scarce early 


works, as well as 2.000 items { antiquarian 


DEPUTY CHIEF ANALYST 
hemists are invited to apply for th 
yndon Research 


n 

The “ut mainiy 
food Experience na 
Lat antage Write 
qua xperience, to B 
t 1 Clement 


1S possible to | RESEARCH IN DAIRYING secondhand and scholastic ks, principally 
gical S ty | (UNIVERSITY OF READING History, Economix n r 1 subjects 
\ h 
Ba, a, BIOMETRICIAN ALMOST ANY AND SCIENTIFIC 
Graduate with Journals bought ms such as Palme 
nterests requir Official Index t ature 
OU ALIFIED | Duties in Ouarter Revie 
appointment and analysis of experimen Services Inst t 
L aboratories f statistic s desiral though not initially essen cal Society , "hile 
neerned with tial as training w be give Appointment in tions and Proce gs 
Publi Analyst | Scientific Officer (£717 to £1,222) or Senior Scien wanted For sale 2.000 assort 
stating age tific Officer (£1,302 to £1,654) grade, according to | historical and exeneral | ks 
x 91, T. G age and expericn price No lists Ca s ! 
Inn, London Applicanions, naming two referees, to Secretary New Cavendish Strect, London 


Shinficeld, Reading Quote ref. 61/12 


“ie 
to £1,400 by th t emnent of mat t 5 
t Hac ay of the University in (b) Grade Assistant in Physics Good 
mt ee und | Royal Infirmary ve Fellowship is Jegres yuis nt req bility teact 
wi na ta ! a medica to London BSc (Exter tandard and to « 
. the Unit Kingdom, | gineering students taking Ord ind High 
‘ jua 1 exper ora » £3 
K ‘ R wie £1,000 to £1.500 per | Grad a’ A 
ter th M year Send pr sion form ar f 
first ta l acant further feta t B Ed it Office 
61. and t ipp ted w Ww it cx ¢ fford St 
j 
pplica are invit rom suitably qualified 
jates for an Assistant Lectureship or Lecture Al 
stip in Pure Mathemat Salary scales: Lecture- | of Chest General Hospita London weighting 
21,550 per annur Assistant Lec- | ‘ | payat 
t i950 per a | | App it tir tw referees rea 
fits and y wa | Hospital \ x, 1961 
Reg ty ac Singleton § Park, | 
| quired k I d 
later than Saturday Apr ears jer depar 
atory Lond B. E. Clayt Depart tof Path x 
‘\ t Pens and Lite Assur the Hospital for Sick ¢ dr Great Ormor x 
Apr ar posts at t ince Scheme and excelient salary scope Street, WiC 1 
£5800 to £950 per witt bership of | in . Exm Mark Research experien in X-ray powder diffract 
FSS! wat | es methods and some knowled pha quilibt 
Ay bons i t t later than April | | st fies desira Apr ts st d have at least ee 
the Registrar. the University, Ma i-class s des The post, whic 
ter further particular and per nt with pera tion inder th 
ane 
Fe wships and Studentships in anin Wie 
which ha jowed by a 
Ford lat who at 
© expected t rribute to th 
wiy built and equipr sboratories at Regent's | NS 
rd 
Park, t t t that they Ltamped idressed f p env pe. to Director 
appropriate authority in their chosen field | Davies Street. 1 jon, tor further party | Luk G fford 
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LECTURES AND COURSES GRANTS & SCHOLARSHIPS 


SURREY COUNTY COUNCII BRITISH OXYGEN 
KINGSTON TECHNICAL COLLEGE > > 
FULL-TIME COURSES IN CHEMISTRY FELLOWSHIPS 
Applications are invited for the following 
courses which will commence in September, 


IMPERIAL COLLEGE OF 
SCIENCE AND TECHNOLOGY 


Applications are invited from British subjects 


| 
| who have graduated, or will graduate in 1961, ESSO 
1961 | for three Fellowships for research training. The 

Graduateship of the Royal Institute of Chemis- | value of these Fellowsh ps lies between £350 and | 


try, Part II. A three-term full-time course for]! +799 per annum for two years, with a possibility | 
those who, at the time of enrolment, have passed | .¢ renewal for at ar, and grants may als 

; 


Part I, or who have been granted exemption 
made t the 


from and have reached the standard of Part | 
Higher National Diploma in Chemistry Ait wards th cost of equipment connected with | 
Nationa he research which is undertaken | 


two-year full-time course for the Higher 
Diploma in Chemistry with special reference t The Fellowships will be awarded to enable 


| | 
Analytical Chemistry pen to those whx have | esearch training to b ybtained in any of the | “~ 
(a) A-level! Chemistry with Physics and Mathe- owing ficlds: (a) Production of low tempcra ENGINEERING 
| 


matics taken beyond O leve or (b) O.N.C ires. (b) Phenomena curring at low tempera 


Chemistry ITes ‘ Measurement f the properties of | 


Further details and forms of application from xygen and 
Head of Department of Chemistry, Biology and} Applications are invited from 
ine “alleg perature production and utilizat 
ieee a ) Use of Oxygen, Nitrogen or Argon in Metal- men who hold, or expect to hold, 
; = i irgy ({) Metallurgical or electrical a Is an honours degree in one of the 


Physical Sciences or Engineering, 


BIRKBECK COLLEGE velding > of edicin | 
Further particulars and application form may | for the Esso Studentship, founded 


October 1961 


(UNIVERSITY OF LONDON) ned from the Secretary, British ¢ n | 
Session 1961/62 begins Monday by the Esso Petroleum Company 
F wships Committee The British Oxvyeer Limited tenable in the Depart 
Part-trme (evening ses. provided tor | COMPANY Limited, Deer Park Road, London, | 
Internal degrees in the Faculties of Arts and |S-W.!9 Applications must be received by Jun ment of Chemical Engineering at 
Science. Facilities also 5 led for full-teme and 1961 the above College from October, 


1961 The value of the Student 


Part-time students rcadin 
ship is £400 a year plus College 


Gi) Higher Deerces in Ar 


(ii) M.Sc., Crystallograph n 3 
in | IMPERIAL COLLEGE OF SCIENCE |] 
Psychology Non and AND TECHNOLOGY 
Applications should be sub 
The Department of Scientific and Industrial ; Applicat s are ins t ~~ for a Research § hn lar mitted to the Registrar. Imperial 
Courses in Psycholog Numerica Analysis October tor two years in first inst 
and the M.Sc. Crysta phy course. as suitable | in range £400 to £600 per annum (plus fees) 29th, giving full particulars of 
for tenure of its Advanced Course Studentships lepending upon eeneral analytica xperience previous industrial experience (if 
Strode intending > rea for aghe r , 
thesis are Award made by Mining & Chemical Product any), national service, and 
for wor r roll > ne r 1s “4 
College whether it has available any DS.1R. |! Controlled Potential Electrolys academic qualifications The 
Cac to 
Research Studentships names of two referees should also 
Applications for admission to the College should Further particulars obtainable from Mr. L. S ll he cive 
be made before June 1 Pamphlet and form of Theobald, Reader n Analytical Chemistry, | 
application may be obtained from the Registrar Chemistry Department, Imperial College, London. | . 


Birkbeck College, Malet Street, W.C.1 S.W.7 


FOR GAMMA IRRADIATION EXPERIMENTS 


scale production using high 


in the laboratory and : 


levels of Cobalt 60 radiation without additional shielding 
The sample chamber of the Gammacell 220 (6” dia. 83 
{into a ‘squirrel cage” of Cobalt 60 rods 


available. Foura u 
gases, liquids, or electrical 


Full technical information will gladly be sent to you on 
request. 


of the Gamma 


An example of the type of work being carried out 
with the Gammacell is the investigation of the 


if ] strains 


radiation resistance of specific bacteria 
significant f ealth*. Another example is 


*Food and Drug Directorate, Dept. of National 
Health and Welfare, Ottawa, Canada 


Distributed in the United Kingdom by — 
WATSON & SONS (Electro-Medical) LTD. 
INDUSTRIAL DIVISION - EAST LANE - N. WEMBLEY - MIDDLESEX 


u 


Manufactured by 
ATOMIC ENERGY OF CANADA LIMITED 


al Products Division, Ottawa, Canada 


Commerc 


COBALT 60 for IRRADIATION ISOTOPES for RADIOGRAPHY 


| 
| 
STUDENTSHIP 
A 
4) 
; 
4 
= 
1» 10° rhr up to 2~10° r/hr are 
into the chamber can carry the irradiati ham! a 
ii 
irradiation of jua 2 
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SS —4 microscope by 


“I REALLY STARTED SEEING EYE TO EYE WITH THE PROF. the 


day he got us this new LEITZ ORTHOLUX” 


“You mean on other things you didn't?” 

“Well, a bit dogmatic. Nasty habit of th nking he's 
always right.” 

“And usually being right?” 

“Precisely. But now | forgive him everything.” 
“Because of the Ortholux, of cours: 

“No less. This time he convinced the Fac ulty he was 
right. He invited them to Support their proposition 
that this was a really important research prc ject by 
letting him have the best micros ope to go with it.’ 
“A nice tactical touch.” 

“And he didn't stop at the micros ope. He got the 
thing equipped with those magnificent flat field 
objectives and wide field eyepieces. Absolutely 
revolutionary! Then there's phase contrast F 
“Steady boy, I'm only a humble house surgeon." 
“Sorry. If | may simplify, ti in act of professorial 
penance to obscure a thousand misdemeanours of 
the past 


a product 
of thoughtfulness 
and skill 


E. LEITZ (INSTRUMENTS) LTD. 30 Mortimer St, London W.1 


featuring 
ultra-high 
stability and 
precision 
switching 


Pulse fe 
strom 
ne 
NE 
rise Mosture & 
urine Equipment 
R401 Complete Huma 


Body Monitors and Low Level 
Counting factties. 


2407X 


E.H.T. SUPPLIES NE5302 & NES303 


@ VOLTAGE RANGES 
NE $302: $00-1500 volts 
max. output current 5 mA 
NE $303: 1000-000 volts D.( 
max. output current 3 mA 


@ SPECIAL PRECISION 

SWITCHING 

Both units feature use of swit hed precision 
resistors for coarse steps of ltage adiust- 
ment, and 0.1 ten-turn potentiometers 
for fine voltage control, thus ensuring 
accurate resetting of the output voltages 
to 0.1 volts 


STABILITY AGAINST FULL 
LOAD 
For both units, sc parts per million measured 
at full output voltage 
@ STABILITY AGAINST LINE 
VARIATIONS OF 10° 
For both units, sO parts per million 
measured at full output voltage 
@ NOISE AND RIPPLE LEVELS 
Less than § millivolts for any v tage 
setting. 


WRITE FOR NEW CATALOGUE AND PRICE LIST 


Nuclear Enterprises (G.B.) Ltd 


$590 


Bankhead Medway, Sighthill, Edinburgh, Ii, 
Scotland. (Tel. CRA 5262) 


Associate Company: Nuclear Enterprises Ltd., 


Street, Winnipeg, 21, Canada. 


ts Profi is 
"ems 
~* 
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Incidental Information 


Simplified milk phosphatase test 
p-Nitrophenylphosphoric acid, disodium salt (c//-sodium p-nitropheny! 
phosphate) is used as a substrate in the milk phosphatase test of 


Aschaffenburg and Mullen now gaining in popularity and recognition 
because of its simplicity and speed. (See J. Dairy Res., 16, 58 (1949), 


and Dairy Ind., 18, 316 (1953)). 
We make the reagent and can supply from stock. A suitable 
Lovibond Comparator for this test is obtainable from Baird & 


Tatlock (London) Ltd. 
Karl Fischer catalyst 
This well known method for the determination of water is 
widened in scope and increased in precision by the use of Karl 
Fischer Catalyst with instruc- 
tions from Hopkin & Williams Ltd. Please write for in- 


struction leaflet. 


Uranium by spectrophotometry 
Our 1-(2-pyridylazo)-2-naphthol (PAN for short), already known 


as a metal indicator for complexometric titrations, (H. Flaschka 

and H. Abdine, Mikrochim. Acta, 770 (1956); Anal. Abs., 4, 794 
(1957)) is now described as a spectrophotometric reagent of high 
specificity for uranium (H. Shibata, Ana/. Chim. Acta, 22,479 (1960)). 


Sensitive reagent for Calcium 
We also make di-(o-hydroxyphenylimino) ethane (glyoxal-bis-(2- 
hydroxy anil)), a specific colour reagent for microgram quantities of 


calcium in solution. 

In the solid state calcium oxide can be detected in mixtures of mag- 
nesium, strontium and barium oxides. (D. Goldstein and C. Stark- 
Meyers, Anal. Chim. Acta, 19, 437 (1958)). Its use as a complexometric 
indicator is described by Goldstein in Anal. Chim. Acta, 21, 339 (1959). 


The above are further examples of the great range 
of up-to-date reagents made available 
by Hopkin & Williams Ltd. 


FINE CHEMICALS 


for research, analysis and industry 


& 
HOPKIN & WILLIAMS LTD., CHADWELL HEATH, ESSEX, ENGLAND 
London, Manchester, Glasgow Agents throughout U.K. and all over the world 


Branches 
TAS 
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B.T.L. 
anhydric 


incubators 


In addition to the well-known 
‘Bara’ water-jacketed 
incubators, B.T.L. now offer 
anhydric incubators in two 
sizes with a range of 25 C- 

110 C, good thermal stability 
and an economical price. 
Identical cultures, chosen for 
their intractability, 


ncubated both in these and in 
a water-jacketed type, have 
shown no difference in results. 
Ihe incubators have three 
aluminium shelves locatable 
on eight runners, an inner 
door of toughened plate glass, 
and a B.T.L. bi-metallic 
temperature regulator with 
locking device and pilot light. WE ARE EXHIBITING 
AT “ACHEMA” 


Large Mode! Cat. No. C 13/017 £69-10-0 


Small Model Cat. No. C13/018 = £47-10-0 complet 


laboratory 


Please send for full details asaswteas 


BAIRD & TATLOCK (LONDON) LTD., CHADWELL HEATH, ESSEX, ENGLAND. 
Branches in London, Manchester, Glasgow. Agents throughout U.K. and all over the world. 
TAS/BT 73 
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